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HISTORICAL AND INTRODUCTORY 13 


A magazine article by Tesla, published in 1893, gave the 
writer his first idea of the nature and therapeutic possibilities 
of High-fregueney Currents. Tesla reported his observations 
of the stimulating and vitalizing action of these Currents in 
the cases of several of his assistants, and upon his own organism. 
Although diselaiming any belief in the therapeutic value of the 
older forms of eleetricity then in use (Faradism, Galvanism, 
ete.), he professed himself as fully eonvinced of the important. 
'part that his High-fregueney Currents of High Potential were 
destined to play in the Healing Art of the future. 'These facts 
were not considered at the time, as of more than passing interest, 
but were brought back to the writer's memory a few years later 
in a lecture on the X-Ray at the Massachusetts Institute of 
Teehnology, in which the methods for the generation of High- 
fregueney Currents were explained, and demonstrated by a 
small coil of the Thomson type excited by the diseharge of 
a battery of Leyden Jars charged by a Ruhmkorj? Coil. There 
was at this time practically no literature on the subject, except 
a report of Tesla's lecture before the Royal Society of Electrical 
Engineers, in 1891. 

Through the courtesy of Dr. J. B. Sutherland, at that time 
Professor of Anatomy at Boston University School of Medicine, 
the writer was given the use of his private laboratory for the 
purpose of carrying out investigations concerning Roenigen's 
newly discovered ''X-Rays." His first work was done with a 
small three-ineh spark coil, laboriously wound by hand, and a 
small Crookes tube obtained from Oueen d: Co. A few weeks' 
experience demonstrated the inadeguaey of this apparatus for 
X-Ray work, and the construction of an eight-ineh eoil was 
under way when the above leeture was given at the Institute of 
Technology. This was the real beginning of the writer's inves- 
tigations of High-fregueney Currents, and his first, '' Tesla Coil" 
was eompleted simultaneously with his eight-ineh Ruhmkorjj. 
When primary batteries were used as a source of energy he found 
that the X-Rays from the latter coil were superior to those 
obtained from ''the Tesla" and the latter was temporarily dis- 
carded for X-Ray work. 

About; this time the writer made the acguaintance of Mr. 
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T. B. Kinraide and witnessed at his laboratory in Jamaica Plain, 
a demonstration of X-Rays of such power as to render the 
bones of the trunk as clearly visible as those of the hand. With- 
out doubt, Mr. Kinraide was the first investigator to produce 
rays of such high power, but his methods were so expensive and 
complicated as to greatly restrict the field of their application. 
A tremendous amperage was obtained from a large bank of 
storage cells, the current being interrupted by a heavy Platinum 
Break of Mr. Kinraide's invention. A Ruhmkorfj coil, rated at 
about eight inches, was thus operated, the secondary terminals 
being connected with a condenser immersed in kerosene. 'This 
in turn was provided with a discharge cireuit, consisting: of a 
Tesla-Thomson Coil Čimmersed in oil), in series with a spark- 
gap. From the secondary of the High-fregueney Coil, Mr. 
Kinraide derived the currents which he employed to excite his 
Crookes tube. Some months later he invented his well-known 
« Kinraide Coil," which superseded his original apparatus. At 
the suggestion of Mr. Kinraide the writer modified his own outfit, 
and adapted it for use on the 104 volt, 60 eyele, alternating, 
Electric Light Current, obtaining results far beyond his expec- 
tations. "The only unsatisfactory feature of this apparatus was 
the spark-gap, which consisted of two electric light carbons 
mounted on an insulated support, and separated by a short air 
space. An air blast spark-gap, as suggested by Proj. Elihu 
Thomson increased the steadiness and eflicieney of the dis- 
charge, but greatly complicated the apparatus. At this period, 
the Knott Apparatus Company, of Boston, brought out their 
4 Knott High-fregueney and X-Ray Apparatus," which. was 
provided with a simple rotary spark-gap, consisting of a large 
metal disk, revolving in front of a brass ball. 'This device, we 
believe, was the invention of Mr. E. Cate of'the Knoti Company. 
The writer's rotary gap, employed in the " Hercules" Coil, is an 
improved and perfected form of Mr. Cate's device. The Knott 
Coil, which is deseribed in an ensuing ehapter, was the first 
American High-fregueney apparatus placed on the market, and 
for years was the only successful coil of this kind in use for 
X-Ray work. With the addition of the Knott spark-gap, the 
writer's apparatus proved very satisfactory, and was subse- 


Introduction 


This is where my story begins. The year was 1995. | was collecting coffee grinders and espresso 
machines. Occasionally | would see some intriguing-looking contraptions labeled "medical guackery" 
or "guack medical device". One day | saw a man demonstrating one...it was generating miniature 
lightning bolts from the end of a blown-glass electrode. | was hooked. The device was a "Violet Ray" 
machine. | bought it for $35. Within a few years | had more than 100 of them... and although the 
new "internet" seemed to have knowledge about every topic, these weren't mentioned anywhere. | 
decided to document a side of history that appeared to have fallen through the cracks of time. This 
was to become my niche... and from there, 28 years later, | have a museum that documents 300 
years' worth of similar forgotten technologies. 


An inspiration to start the museum was acguiring a book from my friend and mentor Jim Hardesty. 
The book was called "High Freguency Currents" by Frederick Finch Strong. As it happens, Strong 
invented the glass electrodes for the Violet Ray machines. In his book he did something peculiar — he 
mentioned how he was inspired in the early days. This was not a common practice to divert from the 
usual subject matter in a medical book... but Strong was no typical doctor. As we learned decades 
later in acguiring a personal scrapbook of his, he thought so "outside-of-the-box" that he was nearly 
ostracized from the profession for some of his eccentric beliefs. But he did something else guite 
interesting. He documented a complete history of a branch of electrotherapeutics that was onlya 
decade old. It seemed unusual, but in reality he was ensuring that he, his colleagues, and even his 
competitors received credit where credit was due. The branch of high freguency currents was taking 
over the country. Had he not done this many early manufacturers and pioneers of Tesla Coils would 
have disappeared into obscurity. 


The late 1800s was a magical time. Edison's electric lamp forever changed the world. The average 
person barely grasped an understanding of this new force called "electricity". In 1891 a man named 
Nikola Tesla was lighting lamps without wires. It seemed a combination of magic, sorcery, and pure 
intrigue only heightened when Rontgen announced a new form of ray that could photograph the 
invisible. Kids were sending wireless messages using telegraphy... the sky was the limit for human 
inventiveness and possibility. 


In as much as great innovation came from this time period, there was also a large plethora of people 
taking advantage of the lack of knowledge in these areas. By the 1920s guackery ran rampant across 
the United States. 


The people mentioned in this book were the pioneers of high freguency coils used in the medical 
field: 


Nikola Tesla and Elihu Thomson were early rival experimenters in alternating currents and high 
freguency currents. In Boston there was a lesser-known experimenter named Thomas Kinraide who 
was independently working along the same lines. He was experimenting with flat-wound high 
freguency coils which used solid insulation composed of beeswax and rosin. Like Tesla, he was 
fascinated with electrical discharge phenomena and took up photographing electricity directly onto 
photographic plates by the light of the sparks. | dreamed of finding some of these photographs after 
reading about them in a book my Samuel Howard Monell: A System Of Instruction In X Ray Methods, 
Medical Uses Of Light, Hot Air, Vibration, And High Freguency Currents. 


In 2005 | ended up finding Mr. Kinraide's home in Jamaica Plain, Massachusetts after 10 years of 
research. It wasn't so much a home as a massive 25-room mansion. While there | discovered a series 
of hidden rooms in the basement and found relics that Strong described witnessing in the 
reminiscences of his 1908 book. Not only did | find Kinraide's glass photographs of electrical sparks, | 
also found his earliest prototype high freguency coils. It was the discovery of a lifetime for a 
historian. Even more rare than the electrical artifacts were glass-plate negatives depicting the fraud 
of an infamous invention known as "The Keely Motor". In 1875 John Worrell Keely announced a new 
type of motor that ran on a mysterious force, a new form of energy that only he knew the secrets of. 
He would hold elaborate sčances to entice investors, and soon had a company worth millions of 
dollars that didn't product a single product. Kinraide was a close friend of Keely, and when the 
inventor Keely passed away unexpectedly on November 18, 1898, it was Kinraide who was left with 
the challenge of "continuing Keely's work". Kinraide found plain evidences of fraud in every Keely 
experiment, and setup the motor and various related gadgets in his laboratory to demonstrate the 
truth to Keely investors on agreement they would take their losses guietly and not expose the 
fraudulent genius. Kinraide wanted nothing to do with the scandal, and least of all to expose his 
friend and have him in a negative light post-mortem. 


In spite of being thrust into the public eye at a time when he would have preferred to continue his X- 
Ray research, Kinraide recovered from the incident and his machines were amongst the most popular 
sold at the time. Originally constructed in his home under the name "Spring Park Laboratory", 
Kinraide partnered with Swett 8. Lewis, one of the earliest suppliers of Crookes and X-Ray tubes in 
Boston. His machines were being made under the supervision of an electrician named Howard 
Jackson. After a year of selling his machines, Kinraide did something unprecedented in the industry: 
He lowered the price from $200 to $130. The company announced that they sold so many machines 
within the first year of mass-production that they paid for all of the expensive tooling and molds 
invested to produce them, and wanted to share this success with the profession by making the 
machines more affordable. 


Doing research on Frederick Strong proved more difficult. He never had kids, and it was seemingly 
hopeless that anything would show up. That all changed in 2014 when a personal scrapbook was 
purchased by a young man in Montana amongst a table of farm tools. He found mention of Strong on 
my website and sold it to me for $1000 firm. While | imagined Strong as being somewhat eccentric, 
the scrapbook proves it beyond a doubt. It is a terribly interesting read on many levels. 


The story of Earle Ovington is also guite unigue. | learned that Earle's daughter ran a pub in Santa 
Monica, but when | reached them by phone | learned | was a year too late — that she had already 
passed away. They put me in touch with a historian that was compiling a book on Ovington — Robert 
Campbell. Bob was about to give up on a book he spent nearly a decade writing after every 
publishing company turned him down. After some encouragement from Frank and |, Bill Wysock, 
Harry Goldman, and Richard Mathias he decided to self-publish and created Reminiscences of a 
Birdman, a unigue biography of a young man from MIT who worked for Edison, befriended Tesla, and 
became a well-known pilot who delivered the first airmail in the United States, as well as sending and 
receiving the first wireless messages from ground-to-plane. Earle was a natural entrepreneur, whose 
career included making Tesla Coils and X-Ray machines, importing motorcycles, pioneering aircraft 
safety measures, modular housing, and the idea for the first "airport". He worked as an assistant to 
Thomas Edison for several years. 


As collectors, we always speculated that Tesla must have met or corresponded with some of these 
people at various points in time. It wasn't until receiving documents from the Nikola Tesla Museum in 
Belgrade that we had solid proof. In addition to this we know that Tesla kept extensive files of these 
individual's patents. To my surprise, | could find no correspondences of Tesla and Thomas Stanley 
Curtis. Curtis, while only a teenage boy, wrote one of the most comprehensive texts on Tesla Coil 
construction ever compiled. He lived in New York City and sold subcomponents to hobbyists 
interested in high freguency. We can speculate that they must have known each other, but until 
evidence shows up there is no hard evidence. | include some letters from Thomas Adams ("Tad") 
Curtis who reached out to me while researching his father's work in 2007. He was writing a book with 
his brother about their Dad, but sadly | don't think it ever materialized. He was in his 80s in 2007. 


Other people to mention include Kenneth Strickfaden of Frankenstein movie fame. He worked for 
John Foster at Universal Studios with apprentice Dick Aurandt. Ken created hundreds of high voltage 
gizmos for science fiction and horror films of the 1930s-70s. He also travelled to schools and put on 
high voltage events involving arcs, sparks, and theatrics. 


Harry Goldman was friends with Ken. Harry formed the Tesla Coil Builders Association, an early 
newsletter of Tesla Coil construction technigues and articles that were published long before the 
internet. 


Bill Wysock was also inspired by Kenneth Strickfaden. Bill created commercial Tesla Coils for 50 years, 
many of which were used in Hollywood productions. His company was Tesla Technology Research. 


Another important name is Jeff Parisse. In 1996, he founded kVA Effects, a high voltage special 
effects company that uses Tesla coils to make electrical arcs for entertainment. His television 
appearances include History Channel's Modern Marvels (Mad Electricity), SiFi Science (Argon Cannon) 
and a two year run on NBC's Fear Factor where he developed the show's most popular game 
(Lightning Bridge). 


Leland |. Anderson was a lifelong Tesla historian. He began collecting and saving original Tesla 
memorabilia starting in 1943 and amassed one of the largest collections of Tesla paperwork and 
photographs in the world. 


Jim Hardesty was another important historian, collector and master craftsman. His specialties 
included antigue static electric machines, crystal radios, induction coils, wireless telegraphy, and 
vacuum discharge tubes. 


I couldn't have done much of this work without encouragement from collector friends such as Frank 
Jones, Dan Cuscela, John Grizzy, Kelly Mcjilton, Robert Greenspan, and John Jenkins. The Tesla 
community has some real gems as well, including electrical discharge and lightning experts Bert 
Hickman and Daniel Davis... 


And last, but not least: Dave Archer. Dave was an incredible artist and friend who passed away just 
recently. He was a true legend, and created electric space art using Tesla Coils. His son Forrester is 
carrying on the tradition. His paintings are in the collections of people ranging from Buzz Aldrin to 
Hugh Hefner. 


Mi 11, 1406, 


ELEOTRICAL REVIEW a81 


TESLA'S STARTLINC RESULTS IN RADIOCRAPHY AT GREAT DISTANCES 
THROUCH CONSIDERABLE THICKNESSES OF SUBSTANCE. 
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TESLA! RADIOGRABIŠ. 

We publisli a welcome addition to 
lihe. Ioentgen raz literature. JE iz 
from the always interesting pen o£ 
Nikola "Tesla, and ia tho frst nuthor- 
izedi desoriplion o£ the experimenis 
of this bhorough and consejentions 
inrentor.. Ar. (Cesla gives full credit 
by. Roentgen, 


the | discovery 


and ix personal much elated over 


to 


dizooverjeg of his own as bis čareful 


experiments are. developed. The 


"Tesla radiographs we present shov 
wondarful. results under severo con- 
ditions. While 'Tesla has heretofore 
been silent since the announcement 
by Roentgen, he has not besu idle, 


but. has evidenily been striving. for 
valnable nad. tangible resilis. Fur- 
her information from his laboratory 


will be awnited vih interest. 


DEOISION ON A VAN. DEPOELE. 
RAILWAY PATENT. 

An interesting and important de- 
dision bna just. been rendered. by 
Judge 'Towosend, ot the United 
States Cironit Gourt for. the distriot 
ot Connecticut, upon UbsWan Deposle 
patent. No. 405,443, for the. under. 
running eleetric. railway trolley spe- 
tem. A few, months ago. Judge 
'Townsend. renderedi a. decirion. sus- 
isining the validity of this patent 
upon final henring in a suitogainst 
dhe. Winehester Avenue. Rušlrond 
Com panj. Shortly lherenfter forther 
infriogement suite. were brouglit in 
Gonnecticut againet the Billinga 
Spencer company, ot Hartford, and 
te Kolsey Electric Railyay Specialty 
Company, ot New, Haven. | Judge 
'Townsend bas just decided. these 
suite in favor of ile Van Depoele 
patent, and granted metione for pre. 
Jiminary injunctione after fall argu. 
ment on both sides. Mhe decision ia 
especially, important because ie 
conrt holda that the supply/o£ eseen- 
kia or. characteristic parte ot the 
trolley sytem ie a contributory in- 
fringo 


TESLA ON ROENTGEN RAYs, 
Conelad rom p 

ure much less efficient for this specjal 
objset in. conseguenco ot tke lo 
throngh the glass. A populur error 
seeme to exit in regard to the con. 
centration of. the rays by conca 
electrodes. "This, if ansthi 
dlisadvantage. | There are 
specific arrangements of thedisruptive 
ogil and cirenits, condensers and stal 
sereena for the bulb, on which [ kave 
given fall partienlars on. previona 
očeasione. 

Hasing selected the indnotion ap- 
paratus and iype of bnib, the nest 
important consideration. is the 
vaonum. On this subject Tam ale 
fo make knou a fact with sbii 
hare Jong been segusintel, 
which I have taken advantage i 
prodnetion of vaenum jackets an 
sores of incandescent bulbe, and vbici 
J subseguently found to be of 
ntmost imporlance, not to, 

| for ihe producilon of in 
Roenigen. shadows. OI refer 10 
method. of racefastion by electrical 
means to any degree desirable, far 
keyond that obtainable by mechanical 
appliances. 

"Though tie result can be reaebed. 
by the use of a static machine az well 
Jas ofan ordinary induction cojl giving 
m sufliciently high. potential, [ have 
Tonnil that by far the most suitable 
apparatus, and one which secures the 
auiekest. aotion, is u disruptive col. 
IE is best to proceed in thix way: 
"The bulb is first exbausted by means 
of an ordinary zacuum pump ton 
rather high degree, though my expe- 
Tjences have shown that. this ja not 
absolutely. necessary, as 1 have also. 
found it possible to rarefy, beginning. 
from. low. pressure. Alter. being. 
taken down from the pump, the bolb 

i za 


iz attaohed to Ene termi 
Tuplive. ecil, pre 


oneney of. vitration,am 
following | pl 
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bulb kas then renehed. tho reguired.. projosted tlicougli tho glasa or alumi 
degree of rarefnction. 'he procesa. num wall, or do they merely hit the 
may be bastened by repented heating. inner anrface nid ogro 
and cooling and by the employment. the o 
ot small eleetrode. It should be ing in a purely meolaniem] way, a 
adižei Mat bulb with ostornal elo. when a rom of ivory ball. Dašo 
troder may bo trented in the same. Šo far, most o£ ihe phenomena indi- 
vy. TE may bo also ol intorest to. cato that ihey aro projeeted throtigi 
stuta fhat under certain conditions, the wall of tho bulb, of whatever 
orhioh Tam investigating morelosely, material it may be, and 1 am sesking 
tho pressure ofthe gasina vessel may. forstili more conelnsise evidence je 
bo augmented by sleotrical means. | thia direction, 

Tbelicve that the disintegration of. TE may not be known tlat even an 
tko olcetrode, which invariably takes. ordinary itrcamor, breaking out sud" 
place, iz connected. with a notablo denly and under great proseure from 
diminntion oftke temperature. From. the, terminal of a disruptive coil, 
tke point on, when the electrode gets, passes tlirougii a thick glass plate na 
$ocl, the bulbdia in a very good con- iHougl tle latter were not present 
dition or producing he Roentgen. Unguestibnably, with suok egil prese. 
shodove.  Whenerer the elecirodo. tires are prneticablo whioh. will pro- 
je eaually, i£ not hotter than the jeet the partioles in straight: lines 
Slase, its sore indication that the. oven under atmospherio presmre. I 

souum is not high enough, or else. have obtaineč distinet impresrioms in 
that tie elcotrode is too small. For free nir, not by streamere, aš some 
Yery efleclive working, the inside sur-. experimonters bare done, using static 
face of he wall, where the cathode. machines or iuduction coils, but by 
stream strikes, should appear as if actnal projeetion, the formation of 
he glase were in a fluid state. streamers being absolutely prevented 

As a cooling medium I have found. by carefu] static soreening. 
bes Lo employ jets of cold! sir. By | A peculiar thing about the Roent- 
lis imeans it is possible £o operate. gen raya is that from low fregnency 
guecessfully a bulb gvith u very thin. to the highest obiainablo there seems 
Wall, while the poesage of the rayaja to beno diference in ihe gvality of 
not materials impeded. the efect« pruduvel, exoept the they 

1 may state here that ihe experi-. are more intensg vljen the frogusney 
menter need not be deterred. from. is higher, whioh iš very likely dne'to 
using a glass bnlb, as I believe the the fact ihat in such care the maxi- 
opacity of glass as well as ihe trans. mum pressures on ile cathodo, are 
parenoy of aluminum are somewhat. likewise kigher. his is only possible 
exapgerated, inasmncl as I. have. on the astumplion that tbo eflecte on 
found. that a. very, thin aluminum the sensitive plate aro dve to pro- 
sheet throwza marked shadow, while, jected particles, or ele to vibrations 
on the other band, I have obtuined far beyond any freguency which we 
impreesiona through a thisk glase are ablo to oblain by means of con- 


zo particles from 
bside of the wall to (Iy of, net- 
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plate. 

'Tho abore method is valnable not 
only jas a means of obtaining the high 
yieua denired, but ii still more im- 
portant, beoanse the pbenomena ob- 


densor disoharges. A powerfully ex- 
cited bulb iz enreloped in a oloud of 
let light, oxtending for more than. 
a foot arcond it, but outside ot this 
isible, phenomenon there ia no posi 
ive. evidenco. ol. the, existence ot 


served throw a light on the resnita 
obtained by Lenard and Roentgen.  wares similar to those o£ light. On 
Though tle phenomenon of rare- the other hand, the fact that the 
fuction under above conditions ad. opacity bears some proportion to the 
mita of diferenc interpretatjons, the. density. et. the. substance. speaka 
Ghijet interest centers on one of them, strongly, for material streams, and 
'to which Iadhere—thati, on thenct- tho same may be šaid ot the efteot 
nal expulsionof the particles through discovered by Prof, J. Ji Thomson, 
'the wallsof the bulb. | I have Jately. Itis to be hoped that nil doubta will 
observed. that the latter commences shortly be dispelled, 
to net proporly upon the senaitivo A valuble evidence of the naturo 
plate only from the point when the ofthe radiations and progre 
exhnustion begins to be noticeable, direction ot oblsiniog strong impu 
anal tie edtecia. produced. are the sions on tle plate might be arrived. 
strongest when. the, procesa of ex. st by perlecting plates. especially 
'huustjon is most rapid, even though. sensitive lo mec] janical shock. or. 
žho phosphorescence mightnotappenr. impact. (here are chemical suitable 
parkicu)arly bright, JEvidently, then, for this, add the dovolopment in Lhis 
the bro efIcota are olotelj conncoted, direčtion may lend to tho abandon. 
and I am getting more and. moro ment of th present plato, Furthor. 
convihced that we have to deal with more, if we have to den] with streams 
4 stream ol materjal partioles, wbioh  of/ material. particles, it scema not 
sbrika the sensitive plate with grest impostible to project upon. tka plita 
velocities. 'Taking as m basis the a suitable substance to insure the 
ettimato, of Derd. Kelyin on tho. best ehemical netion. E 
speed. ot. projecied pariiclex in a Withapparatusas] bave deoribcd, 
Orookes' bulb, we arrive eusily by the  remarkabla impreseiona on the plata, 
smployment ot very high potenkiale are, produced: An ides of tho in- 
bo spseda of as much as a hundred. tensliy of tho eflecte may bo gaived. 
'kilometreg a second. Now, again, the. when I mention that ik je osay to. 
old guestion arisen: Are the partioles obtnin sbudows with com paratively 
rom the eleetrodo or from ( lott exponres ut distanceg ot many. 
dia face generally, including feet, wbile at amall dislances (and. 
ata xternal  elootrodo, with thin objects, 
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seconds are. praslicable, The an-. Hudson River Telephone Company, 


noxed print ja n shadov of a copper 
wire projected. at a distance of 11 
feet tirougli u wooden cover over the 
sonsitive. plate. (The was the fireb 
shadow, taken. with my. improsed 
apparotus in my laboratory. | A simi- 
Jar im pression was obtnined through 
kle body of tle experimenter, a plate 
of gllnes, nenrly threc-sixteenthe ofan 
ineh. thiek, u thicknese ot wood of 
fully; two inehes andi ihroneh o die- 
dance of aboni four fest. I may 
romark, however, that when. these 
improsslona wero taken, my apparatos 
vrs morking irmdor extremely un (avor- 
blo, conditions, which admitted. ot 
so great improvemenis that I am 
hopetul to magnify the effects many 
times. 

"Tle bony etruoture. of birds, ral 
bita and the like is shown within the 
least detail, and even the hollow ot 
the bones is olearly visible, In m 
plato of. n rabbit under exposure o£ 
un. hohr, not only 6very detail of the 
skeleton. is. visiblo, but likewise. a 
Glear online of tlic abdominal cavity 
and. the location of tho unga, 

Žur and many other features. Printe 
O aren large birds show the feathers 
nite distinctly: 

Olenr sbadows o the bones of 
human limbs are obtained by ex- 
posures ringing from a duarter ot an. 
hour to an hour, and some, plates 
have shown such an amount of del 
that ib is almost impossible ko believe 
that we hi kh shadowa 
only. u pieture of m 
foob with n shos on it id 
every foldi of. ho, lenther, 
stosking, ete,, is visible, 
flesh and, bones atand out sharply: 
Through tle body of the ezperi- 
menter the shadovs of small bnitono 
and liko objects are guiokly obtnined, 
while with an exposure o£from one to 
oneandla half hour the riba, shoulder- 
bones and the bones of tho upper 
arm appear. elenrly, as is shown in 
the annexed print, (I£isnow demon- 
strated. beyond. any doubt that small 
melallic objects or bony or chalky. 
deposita can be infallibly detected in 
any part of the body. 

An ontline of ho skull ix easily, 
obtained with an exposure of 20 to. 
40 minutes, In one instance an ox- 
posnro 140 minutes 
only the outline, 


At the annual meeting o£ the stock- 
holders of the Hudson liver (Tele. 
phone Company, which was held at 
Uho office of the company in Albany, 
N. Y., on "Thursday, Mareh 5, the 
old board of directors was re.eleoted, 
us follows; Joseph P. Davis, New 

James Bigler, Newburgb, 

z Selden E. Marvin, Albany, 

David. B. Parker, Randolpl, 
Tlenry. L. Štorke, Anbi 


E. Hudson, Boston, 
James H. Manning, Albany, N.Y.; 
D, Cady Herrick, Albany, N. Y, 
"The report of the operations of the 
company for the year šhowsa gratity- 
ing inerense in business and in net 
profits, althongh ihe average rate to 
subsoribers has been  considerably 
reduced. | Several now exchangea 
have been added and there has been a 
net gain in subsoribers' stations of 
SI6 over the prerions year. his is 
aboni 22 per cent, and the gain in 
metallic circnit subsoribers has been 
41 per cent. Nearly 880,000 has been 
expended from the earnings for the 
maintenanco and beklerment o£ the 
plant, and, notwithstanding this large 
invesiment, the net resulis for the 
year egual nearly five per cenkon the 
Ontstanding capital o£ the company. 
Ata meeting ol the directors, held 
imrnedistely after the stoekholders' 
meeting, the following oflicera were 
re-elected: President, Selden. E. 
Marvin; vice president, James H. 
Manning;  secretary and. auditor, 
Walter B. Dutlor;. frensurer, James 
J. Fitasimmons; general manager, 
Henry E. Huwley. 
An Electric Light Company Loses 
Two Officers. 


Stephen Powell, a leading and 
wealihy citizen ot Hempstead, L. L, 
Was murdered within. 50 fest of is 
home last, Saturday night. He was 
zaperintendent ot the Hem pstend Gas 
ud Electric Light Company; besides 
having other important. brisinera 
intersta. | Mr. Powell alwsja carried. 
Jarge sumis of money in his poskets, 
(and is supposed tRat some one uho 
new this killed him, na mostof tke 
money he was Known to have with 
him was taken. He vas struek in. 
fho back ot. tho bend with an axandi 
vas found. lying in the street m 
his home, | Pwo aro ligbtearere borno 
ing within 400 feet of where he lay. 
Only a fe dua bofore this, Major 
Philip J. A. Harper, president ot 
the Hempstead. Gas and. Eleotri 
Zigbt Company, ded. 


President H. M. Littell, 
Atlantio avenue line, Brookl 
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Trademarks, Assignments, 8ic. 


Opinions on Patentability, Infringement 
and Practicability, 8c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
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Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau 8. Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W.E. 


March 6, 1896. 


MR. NICOLA TESLA. 
City. 
My Dear Mr. Tesla. 


It seems that you sent a gentlemen here to solicit an 
article for the Harpers Round Table, on the Roentgen 
rays. After some demur | consented to undertake to 
write something for him, and now | want something in 
the way of illustrations. 


If you have photographs you have taken, something 
out of the common order, - not merely bones of the 
hand, but something a little more novel than that would 
be now, would you be willing to let me use them, of 
course giving due credit for them in the article. If you 
have anything of the sort would you kindly send me three 
or four or about 1/2 a dozen, from which | can select? 


Very truly yours. 


Wm.A. Anthony. 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, 8ic. 


Opinions on Patentability, Infringement 
and Practicability, 8c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau 8. Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W.E. 


March 13, 1896. 


MR. NICOLA TESLA. 
New York City. 


My Dear Mr. Tesla. 


Thank you for your kind offer to help me out with cuts 
for the Roentgen Ray article. | hardly know how to 
describe what | would like. 


| suppose that you might have a number of 
photographs that you have taken by way of experiment, 
any of which would be interesting. 


The Round Table people wanted something out of the 
ordinary line, that had not been published elsewhere. 


Almost anything would answer the purpose. 

It will be better perhaps if you can give me ten or 
fifteen minutes sometime, when | could call at your 
laboratory and see what you have that you would be 


willing that | should use. 


| know how busy you are and | should not need to 
occupy much of your time. 


| agreed to have the copy of the cuts in not later than 
the 21st, and the copy of the article not later than 
Monday or Tuesday, the 23rd or 24th. 


Very truly yours. 


Wm.A. Anthony 


New York, March 16th, 1896. 
1t46 8 48 E. Houston Str. 


Prof. Wm.A. Anthony, 
H5 Beekman Str., 

N.Y. City. 

My dear Prof. Anthony: - 


Your letter was received in due course, but oscillators and Roentgen waves prevented me from 
replying before this. 


| shall anticipate the pleasure of seeing you here any time you choose. The most convenient time 
for me is between 3 and 4 o'clock in the afternoon, but you may suit your own convenience. 


Yours very truly, 


New York, March 20th, 1896. 
1t46 8 48 E. Houston Str. 


Prof. Wm. A. Anthony, 

H5 Beekman Street, 

N.Y. City. 

Dear Professor Anthony: - 


| am sorry it was not possible to give you the prints before this, as the weather was very bad 
yesterday. 


| forward you four prints, a rabbit, a sguirrel, a case of drawing tools taken through about a half an 
inch of dense wood and some clothing, and a plate showing a vacuum tube, a round disc of 
aluminum and a sguare of copper of the same thickness. 


Hoping that this will do, | remain, 
Yours sincerely, 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, 8ic. 


Opinions on Patentability, Infringement 
and Practicability, 8c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau 8. Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W.E. 


March 24, 1896. 
MR. NICOLA TESLA. 
City. 


My Dear Mr. Tesla. 


| found the pictures Saturday morning and took them at 
once to Harpers. They were in ample time. What magnificent 
pictures they were. How can | show you my appreciation for 
your kindness? 


| have been thinking over the reflection from the inside of 
the glass tube. Itis certain that theoretically the effect at the 
end should be uniformly distributed even though the source 
were a mathematical point. 


Let S be the source, and A' B' the tube. A A' the sensitive 
plate. S will have an image in the form ofa ring of twice the 
diameter of the tube. S' S" will be two elements of that ring. 
Rays [N.T. -2-] [illegible] [N. T. -3-] 


I[n] other words the guestion is, will the rays start from the 
end of the tube in a vacuum as in air. Another sensitive plate 
might be placed at b. 


The vacuum tube might be surrounded with copper down 
to the supplementary tube. 


Very truly yours. 
Wm.A. Anthony 


ADDRESS: 
5 Heckman St., New Vork. 


Dictated lo K.O W, E« 


EOWARD P, THOMPSON, M. E., 


Solicitor of Patents, 


PROF. WILLJAM A, ANTHONY, 


Elootrical and Solontific Expert. 


ALFRED C, COURSEN, 


Counsslor-at-Law. 
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RONTGEN RAY8. 


(BY VTLLIAM A. ANTIONY, 


|e yo montha singe blo pablic was startledi 
bprihe annoumcemeni thab Rontgon of Bavaria had dis- 
covered that electric diselargos in cortain vasmum tales, 
ihat is, teles from wbloh (le air has been oshausied, geve 
onb raza tbat wonld pase ilrougli wood, card-hoard, Hosb, 
and numerous other subslances opague to lighi—tbat is, 
througli ybioh light womidl not pass, and woald then afioot 
the seneijive plates used in phorograpbing, making iš pos- 
siblo to show upon the plades the outlines o£ oljeets snfire- 
1y kidden from šhe eye. 

Probally wkat most aroused the interest of ile publio 
was the fact -ihot when m strmetnee, Jike the hand, was 
injerpased iu the path of these raza, tke hones would 
cast, deep sladow' while the sbadow čast by rhe Hesh was 
vevg fnint. lt was thus postible to photograph the bones 
o£ the living body, and, o£ coutse,to show the presence oč 
foreign suhslanses or sbnozmal growthe. 

Wet has exeited most surprise, porbups, da she duet that 
dhese rays pass tlnovgh bodics bhab are generally eonsid- 
orod opagne, for i£ seems lo ihose net familiar with tke 
note und domenstrationis Df selence a most surpeising thing 
that sa ray should go throtigh wovil planjes or sbeets ob 
metel or liviug fesh or brisk walls, But ix it really any 
more wondorfal than that rays of light should go throngh 
glase or gnariz or dismond or water$. We are faniline 
wiih dhis last fuoi, becanse we ean see ihrougl " these 
sulistances. We knoyr tbat glose does nat shub ontlight, 
hecause we san seg the spaco bapond it ilimninated. But 
va have no sense that telle us of be presenee o7 the li 
gen rapa. We must resorb to šhe pketographic plale or ilo 
Uimorosceni sernen (to be desoribed farčher on), to show their 
presence, and for all information na to tbeie behavior. To 
Photographie plate is uficetedl, while our eyes are nob, and 
vo are obliged co let sucli plates take bhe place o£ one eyos; 
nud receive impresslons Wheh we can ačieryarde interpret. 


We, L—rHm APPARATUS USED IR MAKIKU RONIGEN BADIOGRAVNS, 


But yrhat aro Vrays"! Wen we stand in front o£a iiro 
ot glowiug coale we /vež tho warmtb, aud onr eyes tell ns 
of the light. nd beat are said to radiete from io 
slow coala, and both light and beah proceed in straight 
Jines, These stralglit path followoa Uy radinti ona we havc 

di rapa. | (hese raza are guiveriug motlons in a medium 

wo call tho ofhor, ani which wc believe extends 

dbroujih all spase ud porvades nil bodies. They are waves, 

having the ohavaetor of waves on ihe water, whieh we can 
See, and zormd waves in air, which we know exist. 

'Thege ethec wavesythoso skaz sdicer the eye and those 
Wbieh ilo not, diliev from ene other,as sl wave molions 
difter, in žbe distance from yove to wave; or what is the 
samo, in tne frenneney o£ tle vibralory motione, As an 
example, compare ile long ocean svell ihyt comes iutndor- 
ing upom tle beaoh ni intervala of several seeonda sit the 
frespiont syrusl, swasl, swush o£ the litdlo ripples on the 
shoro of n fish-pond, or tno vihrations ila cam be delta 
a tremor of tl wholo obutoh when the deep basa pipes o£ 
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HARPER ROUND TABLE 


tke grent organ are 
suunded vih tiho shnrp 
shril tores of ihe high 
treble pipe. 

Thery are means oč 
measuring | dho  dje- 
tancos from wave to 
wave of the diivrent 
rays im the eter, und 
fo rest is astonnd- 
ing. The hegucney 
something of which it 
ša impossible to form 
any eoueeption. Abomi 
20 millions of millions 
per second ds tle low- 
ei, and about. 1000 
milliona oč mjllions the 
highest frogmenoy.. OF 
these, those only which 
Je between 400 anil 260 militons of milliens per second 
excite vision. In other morde, ihe člher save break- 
ing upon he optio riorvo must core at the rate o£ at lcasb 
400 millions o£ millions por second hefore that nerve will 
Garry any impresslon to the braiu—lefoie we cam "seo? 

kom, Wby rapa o£ these fregnencies ouly shovlil adieek 
tkioeye vre do not know, We onlyknov (hat tbe strucinro 
Of iho pe is nel: that he ošker rays are posverless to po- 
dluov visjon. Neliher dlo we imow why tke Jowettegneney 
raze will go through Juri rubber and will not go throngh 
glas, We only know itis a let, 

AT) tkege ether rays mas produce hent. "he higli-tte- 
smenep raje aficeh the photogriphic sensitive plate, and 
also produce anotller ofiect that ix of especial interest in 
eowecsion witli the study of tke Rišntgen raya.. They have 
dhe pover o£ excibing u peculiar Luninosity, ov light, in cer- 
tala suhstances, whiet are-for thal reason called lluorescent, 

Electrical dlselorgeg in vnonnin tubes have long been 
know s sources o£ radiatione (which produce henk and af. 
feet tiho eye.  Ivery student of pbysica kuows the oxperi- 
zment with ibe auroru tube, whicii, vrhen exhansted by a 
good sireprimp zad corusetel to a Haliz mnehino or indne- 
tion ovil, ig seen lilled vvith a pale liglw having somušhing 
ihe appearance o£ ihe strvamels o£ iho Anrora Borealis, 

Professor Crookes, by obtaiuing a vnssly bellez vsemam, 
obtained in these tubos some new and very interesting. 
pbeucnena. As the vremam bocamo better and better, the 
Žigi within the tubos finally disappeared, sud only the in- 
Sido of the glase was ilinminated. This Professor Crovkes 
explained. upon the smpposirion ihab the air particies re- 
maining in tbe iubes sre repelled from the negativo ter- 
minul or  oatbodle" sriihin the tube, and shoot oli from 5t 
proeveding iz siaient lines, mtil iley come into collision 
With other particles or with the walls of the tubes, pro- 
dtueing igle wlorover he collislon oeenrs, When b 
hanstion is suflicient these partlcles shooting out rom sho 
eafihode meet will ne obstrnetious until they reneh zho 
walls o£ the tebe, wliieh are bombnsded dy the lyinge prar- 
tieles until £hep slino ših o sort o£ phosphorescont light, 
while the whole interior of the tabe remains dark. 

'Thoso osperimenta havo been reprated again and 
for the last eigliicen zours in seleutifie Jaboratoris nnd 
lestuzo-rooms, olways Pxeiting tbe greatesi interest in the 
wonderžal phenomčna, disolosed. int not nufil recensly 
has 14 been known or snspeeted ihut all the time thore 
precesding from the bombarded surines obber 1ays, inea- 
pablo of ezelilug vislou, but possessing propetkice, anil ca- 
pable of producing elloeis even more wonderful han any 
had the Črookes mubo had before sliown. (That cevni in- 
visible rass existed in the Crookca the radiationa was 
iznoyen about four yeare ago, but ib remained. for Professor 
Jičnigon o demonstrate the remarkalle properijes which 
ihey possess, le found that a pioco of onrd-bonrd paj 
on one side vitki. barium platino eyaile was illumin 
when held near the excited Crookos imbe, sud ila! 
painted. sarface was egusllg well ihuninsted, wbether it 
Or he reverse side af the card -bonril wus presented to 
(be tube. Ho further fond tat when the whole tube srna 
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covereli with black pupor,so ilat no rays af- 
fueting the eye could emerge; the pninted sorcen 
was stili iiluminated, and. furiler yet, ibat the 
iltuminaticn rotualned visible wben a board an 
inele ihiek, u book o£ a bhomand pageš, or a 
plato of hand rubberaras Interposed belivern the 
tale adi sercen, 

On the conirary, ke fomnd that glase, thin 
pieces of metal, the boneg o the linuid, more or 
Jese stopped tho raya, ud so cast shadows. It 
must have been a startling image tliat neb Pro- 
fossor lčntgen's oo wben drsi he placed his 
linna in tbo poth oč the raps, an saw upon tbo 
soreru a hony skeleton hand wish ouly a funt 
outline o£ flesl and cartilage. 1 was a steri- 
ling oxperimotij bo me, after | kad read il the 
necouuis of Professor Rontgon's work, oni key 
wiab no expeet, when I (rst saw dle shadow 
GE ray own hand upon the iinorescent soreon. 

showa the sppearanco od sneh a shadow. After dem- 
onstrating in this way ie transmission powers of vuddous 
Snbskaneču, Professor ličntgen tried £bo ellect o£ the ras 
upon šhe photograpbic plate, ondi fomad i£ possible £o ix 
fhere the images thab he had seen upon the fluorosceni 
soroen. 

Upig-1 will show how ile resulis sre obtained. A is a. 
galvanic Vattory, B is a Rubnikori? indnotion eoil, € is a 
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Grookes tube, und. D is the nate - holder oontoininge the 
sonsltivo plate, 

"The baltery prodneoa a low-tension havmless emesent that 
is rapidly closed and broken at the iudnotion eoil, wbich 
traneforms iš into a bigh-tenstor omtrent eupable o£ pro 
Aucing electric sporke, and giving exesedingls psinul € 
not fušal oleetrlo shoelis,  Wires convey his bigh-tenelou 
cutrent from dle cvil to tho terminals o£ (ne Grookces tnbe, 
wvheru ške Rinigon rye ure produced rhenover tl errent 
io tumed on. In ble figare the plate-holdor je showu ouly 
1 few inohes from tho tuhe, where dle ofleci of ihe rags ia 
strong. 

Fig. S shovs a goldšsh, with ali his seales und lesk on. 
Tle line o£ kis spimo is olenaly visible, and imany of the in- 
ner organs of his body can be plearly scen; and the skol 
don somes vab very elearly, Dečause tle bones are more 
opagus (o ihese raze thna is any oiher prat o£ ile body. 

fig 4 shows the wing of a pigeon, whieh is interesting, 
'ueeotise while ho ovtline of the dlosl ia distinetly marked 
iko fenthers lave proetically disappsared. The bone 
not omly clen, however, bub the tbinner porta ame 7 
žhun tke shieker. Jig.š shove tbe leg and head oč tie 
pigon.  Aronnd tho end iz ie just possible to make oni tbe 
Gmtline o£ ihe feathers, the ficah ja oloarly marked, sud all 
£ho bones of £he neck are visihle, Tn like manner the leg 
is interesting 

'Tho iruuspareney ofhe desh malsos 45 posslble to show. 
ho presence sadi logation in ho Dody o£foreign substancen. 
Bellets, neodles, und bile of glasa have alrondy ber Joenše 
Up means of Rouigen rap photogrophe, sud adterwards te- 
moved hy a sungica] uperation. 4 

Tt is onrjone iha£ dle part ofthe eye which is franspareni 
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to the light, and tbrovysh veliieli light posesa bo reneh und. 
ulleck (he optie nerve, is ncarly opne io ihe Rouigen 
age. Viston by mesus o£ tbese rays wonld dherefure bo 
impossible, even i£ the optše nerve wero sensltivo to them. 

Bb suppose these raze coli oxelle vislon,. Wbad should 
we set. Holling 2 purse betwcev the opo and u Rntgen 
ray souree, we shonid sce the cone within di, IE a person 
stepped in the path o£ she ruy we shovli sec his bony 
skolotot. We might sce something of his internal 
organa; perhaps so conld soo his heart best. A 
broken bone could Ve seen, sud tbe operation o£ 
gotting it conld. be watehed. Disensed bones or 
enlargedi joirts conid be ozamlned. Tubereles in 
dhe Junga would he visible, Bmt theso shings 
vrould be visille only wheh they ene Dobween 
ihe eye anil tho sourco of the rass,anueh as oz a 
Garkc night objecis migbe be visible between son 
anil a camp lire. 

Ia daplighit objects become visible by means o£ 
ho light which fslis upon tlem and is reflecied. 
to ble eye. 'Ubia hriuge ont tko dotnil o£ iho vis- 
ible smface. But the Rintgen rays are scaredly 
nt adl redleciedi, and even if they produesd vision, 
objeets mould' become. visiblo ony as (hey inter- 
cepica the raze. Thog would nob Ve illaminated us 
they avo illuminated by rays o£ light, apd only oui- 
lines, £herefore, wromldi be sen, von flworeseent 
bvodljes yrhieh appeur Jight mder tle action o£ the Rontzen 
raga io not really illuuinsteči, hut are renilored Inninouš 
Eh ls are made bo sline by their ovm light, When bodies 
opagne to fhe 
rags ato pluved 
letbre tke dluo- 
resecub sorven, 
merely a shad- 
ow is seen on 
ji. Bo the pho- 


oblained 
only shadovs, 
but, bhey. are 
not the fit Čta- 
futelese slad- 
ows oE he 
"ishadow ple- 
dures?. ofleu 
iatrodinecd as 
an. entertaln- 
imeni wo so- 
cial | gather- 
inge; won tho 
identity of the 
person rastine 
ie shadow. is 
often iupos- 
sible to make 
oni. Fer sub 
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tinely opagne to the Rintgen rays, hence Ule sbuilawa o£ 
ihieker portious o£ sn objeci will be deoper tban o£ tho 
dbiuner portiona, me ie shadove bucomes s shuded picteto 
fbat may give docalla of the surfaces of the objeci. A, 
Jičintien ray shadow o£ su slumlnim medal mag show iko 
desigu stunped upon the surčace. The shading ofivet is 
well shoyu ia (he bones o£ the pigcon. 

But GE there are (ow substances entirely opnene to he 
newly dlseovered rars, there appear to be nuve that am 
ontirely transparent, Ever in nir tlie rays appear to be 
zapidly absorled, so ihat sa exiremely powerful apparatus 
is regulrud for prodncing eliceis at any distonce, Air 
sečms bo bebave lowurd the Rontgen rapa much. ss fog bo- 
Maves to light, and if seems unlikely tal sfieois can be 
procuredl ad auy great distance, perhaps nob more (lan ono 
hnndred iset corn the source. 

Ti svould bo rash to astempt do proditot (he dite 5E the 
Rovtgeu ray. The uses to whieh it may he opplied. in 
surgery have already heen hinted at in this seticle, "he 
Ganspareney of wrosi) nuides iš possilje do inapeco he work. 
of a cavpenter, and. dotermino svhether ile work hiddon 
Under the esterine inish bas been honestly done. Iidden 
com partmemta in a desk or eabinet might be revemed. "he 
contents oč a poskingduox might-be ascortalnej wiihov 
Opening ii. Bah to scieniie meu theso raj huve a very 
sresb interost, Whah are they! Are (hey vibratine move- 
ments transmiiteil in waves, like light? Are theg porticles 
shot. of from tho Čroukes tube and ilying with enormona 
velocity! These are gmestinns to he answoredi, 

"When you stand in front o£ a Orookes £ubo in notion 
thoso šiping pasticles ure streaming ibrongh pone Uody, 
slopping not at all at yonr elosliug, and bardlg an ali 
ohcekkec by bhe ilesb, nor whally stopped even by tle bones, 
A burd-wood. board held between pon and iko šubo. is 
zo prolovtion. (he streams pass čhroupih it nnehocked. 
Sheešs of melal oven ilo not wbolly stop ihem. The won- 
der ofital is that for nenrly twonty ycars exporinenlers 
yiih the Orsokos tube have bevi plereod uirongh and 
fbrongh by šhese sabilo streams and have never known it, 
Do they prodnec any effect ss ihey puse tbrongii bhe body 
Can fhey canse or caro disease? 

It haš been proved that noy pass gnite'fieely through 
ške luga, bri i£ tubercules aro prosont top stop the vays, 
Miglib zok ihe toneh o£ the flowing strenus diseipoto iho 
tnboronlo$is growth and restore health? Guestione like. 
flese aro coming up foc solulion,und oxporimonsers are 
seekiug ilo auswors, The study of the Rinigen ray hos 
just begu. Wheb unay not the nesi foy montns bring fort! 
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fPHE Foges lived ou s funny little pieeo o£land wedged 
iu boiaeten two of the Greculield farms, Tire hote 
nasa cabin oč tito rooms, with z stone ehimney bnili on 
"the ontaiile, nt the Foggs hoastud tli fifiyethree ehildvon 
lisi been born and Vronght np in il. How they lived scas 
4 partial miystery to ske nelgliborhood. They rmised corn 
-andi potaloes and little else in tho ground enelosed by u 
'worm - fenosy" builr, it was more ihun suspecteii, of rnils 
stolen, a few at a tiras, from dhe Greenfielel fonces. "An noro 
of woodland behind ške house wns supposed to Faruishi 
beri wlih fueljand there were alwass pigs and ohiokens 
running srild, with x dozen or so children, in the road and 

delas, 
hey wera poor white folks?in a connty whero nenrly 
overybody was respectable and wel-to-do. No memler oč 
tle Žamily was over convicted o£an oflenca that tool bim 
into iko cowete, 'Dbčy might be snapected of stealing ehiele- 
ena, pige, zad wood, auleven ofrobling a smoke-housecace 
du a bile, but nothing was ever proved agašnst fhem. Not 

" Bogu in Iarzae Kovxo Tauus No. 666, 


once nč tbem, so fur as was kuovm, bad ever bi 
and not ono had over growu riel'or roglly resprotalle 

As the Grigsby children, nešt avd trim, lutcli baga ani 
book in band, passed ile Fogg cabin on she Monday nora- 
lug tl sehool opemed, two me bi ogr čhilaren were bu 
sad abone ile yard, Mrs, Pogg,šbe mistress o£the honse, 
Stood on the porch, hoc marriol daughner, wiih two dituv 
Nabies holding to her stiri, Jened nuna, iu oovnec of tko 
Chimnoy ; a barečvot boy was ehopping stieks upom 4 log, 
a emuallor bog irsiug to grid kia kuifo upon a geiodestone, 
Al stepped what they were iolug to stave av the sister 
and brothetzani the older natron bailed tlem in o cosrse 
"voleč nore Mike a smauvs tkan s womar's. 

£ Gola? P sohool, nim?t yon 

Dee nedded willout halting; Ben velked strajeht, on- 
yrsad, her ehin leve], her elite sun-bonnet bidiug Bee bne, 
Po ker hortor and iispleasnre Ele stopped, acd neplied poz 
Jitely over iho bumble-dovu tence: 

"Goodemornitg, Mrs. Fogipl 1 lope you ate all well to- 


in prison, 


Zolerable, thank God? sačd ane ola oman, ehanging 
her teme into a sunfing whine. "Alu yon too som fov 
sehool?. "The tenehor'aj goni by yet? 

f'We like to be in good time," rejoined. Fles, slbvly. 
"Aror't your boja going 4? 

No, blese sou, honey. Major Duneggib wo? leč hej 
godn on tbe ceunts, as? poro folka ain't gat no iooney' to. 
pay leuehers silh. Ah seli 'Ti' Almighty, He knovs! 
The nes leaeber's regi spry, aim he P' 

Flo Grigsby (? called Bea, over ler shoulder. 

long, or Fl teli ms wlen I go homo" 

lea, uolieed hor as liftle ns she noticed Mis, Fogg'e to- 
mark on ho nev teachers sprynesa. She had an idea, and 
vrasin a htary to airit. "Major Duneornbe V she nopeated. 
Conll be leb the ehildren in free i he liked P" 

Fi Cori'nly, honey 1. Io has tho fnš' vrotd in all (le eoun- 
tp. Nobody dar say kis souPs his own loss he lets šem, 
Send! how loug t how long?" 

HI am seny srell aoguninted with Major Dneotubey" 
rusbed on Flea, with an important air, And you may bo 
sure, Mrs. Pogg, ibut TIL speak to him sbont your grand- 
ehildren,  Goodemorning 

Ske was out of branth when she overtock hor sister. Ben 
Zad valked fast purposely to make uho others ruu,loyal 
Des baving loHered behiud with Flon. 

f Lslunld think powil be?shamed o£ svursell, steppin! to 
talic with poov white fols "long the rondlj? comueuteii ihe 
elder sister, 

Flex smiled mysterionsly. SI hud business seiih Mra, 
Foggs! 

ŠEnsiness! Well, T never! 
vih tat kind, ihe Potter" 

Mrs, Pogg ia not a bad woman, Ben,? said lea, serions- 
ir. When yeu ask hov sle is,ške alwsga saje, ' Pretty 
"cil, tka Čody just like Mra, Hiton in Annu Bose. I 
Ehirik she is a very pone person, and it ig irosber fanlo that 
she is poor, Lstopped in the poreli once when it vas rain- 
ing and she talkod a grens deal ohont the treuble slie bud 
lad,und how mueli sle prased, und so on. TFI cemld, PA 
be si benefnetor to people like tlab." 

ST khink somušimes you aln't got the sense you were 
Born itk, Fica Origsly. The idea o" you donefnoting any- 
thing or any body V 

loss stile was yob moro mystoriona. In her glee over 
her new sobeme sbe sgneczed Dov'e zami, 

fiYou vrait and see! Is know—dowt we, Dee! 

di Yo, sirerer 1? salil Deo, stontly. 

Tle prospeotivo hunefnetress was stili swelling witi ker 
seoret srhen ihey arri ved af fhe sehool-honse, 'Tlie bose sat 
en one side of the room, ile girl on tho otker, a narrow 
zisle separating hom. Dee dropped into a sent nenr the 
door; the girls walked well forward and took places eloso 
to the nislo, Three minutes sfleryard che foseher ap- 
pearedi in the doorway, and Major Duneombe with bim. 
Whispers and shudling ecased inatantig; all oges wero 
fixod upon tbe iwo genilemeu ss ihop wont up bo the top 
SE the room, turning tbere to nee Lhe sehsol. If was all 
ogaite proper ond digruifedyurtil the Major, having motioned. 


Si Core. 
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New York, March 25th, 1896. 
1t46 8 48 E. Houston Str. 
Prof. Wm. A. Anthony, 
45 Beekman Str., 
N.Y. City. 
My dear Prof. Anthony: - 


Your letter of March 24th has been duly received. | am glad were pleased with the pictures. | 
should have stated that the distances were from 20 to 24 inches with exposures of from 5 to 15 
minutes. 


In regard to reflection by tube, glass or copper, as | told you the other day while | performed the 
experiment, the test did not seem to me anything like as conclusive as the experiment | published 
in the Electrical Review, number before last. | now see that you are right, and the field should be 
uniform at the end of the tube. The first experiment did not show that, but showed a luminous 
circle near the edge on one side. The increased effect inside of the tubular space might have been 
due, | thought, to the fact that the space outside of the tube was less acted upon. It was only later, 
after | conclusively demonstrated the reflection, that | hit upon the plan of using one and same 
plate in a number of experiments. 


Since | have demonstrated the reflection it was easy to magnify the effects upon the plate and | am 
getting some interestin[sic] results. 


| do not think that Prof. J. J. Thomson's experiment, as he published it, is conclusive. He is very 
likely working with inadeguate apparatus and might not have been able to detect anything. | think, 
however, that even if he should have had an apparatus capable of producing the effect, it would 
still not be conclusive; but this would lead me too far. 


Your suggestion as to putting the plate in a separate vacuum might lead to some interesting 
revelation. | will keep it in mind, and if | can find time | will try it. 


Sincerely yours, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, Feb. 24 - 1897 


Mr. Nikola Tesla; 
Dear Sir, 


We send you a small sample screen made from our Non Phosphorescent Crystals which think is a 
great improvement in the Calcium Tungstate so much in use. We will send you a Fluoroscope (gratis) 
made from the same material if you will kindly let us know what size you prefer, as we should like you 
to give our Fluoroscopes a thorough trial. 


We do this without in any way soliciting you to give us a testimonial regarding them: other than that 
you would naturally make regarding anything you found superior for any special use. If you find our 
screens are better than most others in the market, naturally you would so refer to them and more we 
do not ask or expect. 


Trusting you will let us send you one our Fluoroscopes, We are, Very truly yours, 
Spring Park Laboratory, Mr. T. B. Kinraide 


New York, Feb. 25th, 1897. 
1t46 8 48 E. Houston Str. 
Mr. T. B. Kinraid, 
38 Spring Park Ave., 
Jamaica Plain, Mass. 


My Dear Sir: - 
Your letter of Feb. 24th has been received. 


| am naturally interested in every advance and am ready to acknowledge the merit of those, 
whom, in my honest opinion, it is due. But it has been my principle not to make any public 
statements for commercial use, even of my very best friends. If, however, you have any screens 
which you think are better than the old ones, kindly send me one and let me pay for it as every 
other of your customers does. Only on such condition could | possibly accept one. 


| shall be much obliged for any attention you will devote to the matter. 
Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, March 15 - 1897 


Mr. Nikola Tesla 
46 Houston St. 


Boston Mass. 
Dear Sir: 


We forward you today one of our Non Phosphorescent Fluoroscopes which we think upon trial 
you will find much superior to the Calcium Tungstate Crystals in general use as there is no 
phosphorescence to obscure or dim the images and the definition of the object is so much more clear 
and sharp. 


We appreciate your attitude when you say that you never make any public statements for commercial 
use even for your best friends. We did not expect or ask you to anything of the kind and fear we but 
poorly express ourselves if our communication was open to that interpretation. 


However, we send you the fluoroscope which you can submit to test and comparison with any others. 
We should be glad to give you as a token of our appreciation of the original work you have done: but 
if you insist on paying for it only do so after you find it is something you want. 


Very truly yours, 
Spring Park Laboratory 
Mr. T. B. Kinraide 

K 


New York, March 21rst, 1897 
1t46 8 48 E. Houston Str. 
Spring Park Laboratory, 
138 Park Avenue, 
Jamaica Plain, Mass. 


Gentlemen: - 

Your favor of March 15th has been received. Your Roentgen screen has also reached me and | 
have found it satisfactory. | do not like to comment upon its merits in comparison with others and 
only wish to say that | will retain it. Kindly mail me the bill at your earliest convenience. 

In examining the screen | have noted that you have utilized some suggestions. | am not saying this 
in any critical spirit, on the contrary, | am glad you have done so and you are welcome to any 
advantage which may result to you therefrom. 


Should you have any new phosphorescent material | wish you will send me some for trial. 


Believe me to be, 
Yours very truly, 


New York, June 6th, 1897. 


1t46 8 48 E. Houston Str. 
Spring Park Laboratory, 


Jamaica Plain, Mass. 


Gentlemen: - 
| have up to this moment received no bill for the fluoroscope forwarded to me some time ago. 
As | cannot possibly retain it unless you allow me to pay for it as any other customer would, | would 


beg you to forward me the bill with the least possible delay. 


| have been satisfied with its performance and, although there are at present better screens in the 
market, | am using it still. 


Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, June 7 - 1897 


Mr. N. Tesla 
46 Houston St. 
New York, N.Y. 


Dear Sir 


Enclosed find bill for the fluoroscope as per your reguest. We are getting out a new fluoroscope, 
with detachable screen of a new and improved salt, mounted in Mahogany, and we are waiting to 
have them finished intending to send you one and allow you to choose which you would prefer to 
keep before bill you. However, the exchange can be made at any time? 


Very truly yours, 
Spring Park Laboratory 
K 


New York, Nov. 6th, 1897. 
1t46 8 48 E. Houston Str. 


TO WHOM IT MAY CONCERN: 


This is to certify that Mr. B. Hiergesell has been in my employ for six years. | have found him to be 
an honest and diligent workman. 


New York, Sep. 26th, 1898. 
1t46 8 48 E. Houston Str. 


Mr. E. L. Ovington, 
29 Cortlandt Str., 
New York City. 
Dear Sir: - 


| have already delivered three lectures on high potential high freguency currents, as this the 
number of all good things. 


As | do not know anything of post mortem arrangements, | cannot supply the necessary 
information. 


Yours very truly, 


4 Newcastle Court, 
Boston, Mass. 
Mr. Nikola Tesla, 
New York City. 
Dear Sir: - 


The writer would appreciate a copy of your circular, the front page of which is reproduced in 
fac-simile in the Electrical World and Engineer of February 6, 1904. 


The writer remembers with pleasure meeting you in your old laboratory at 46 East Houstanfsic] 
Street some few years ago. 


Yours truly, 
Earle L. Ovington 


Dictated. 
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The Annual Dinner of the American Institute of 
Electrical Engineers. 


The annual dinner of the American Institute of Electrical Engi- 
neers will be held in the main ball room of the Waldorf-Astoria, 
New York City, Thursday, February 11, 1904, at 7 PM, precisely. 
The. guest of honor will be Mr. Thomas Alva Edison, and it is 
expected that an opportunity will be given to meet Mr. Edison at 
an informal reception, at half-past 6. This dinner will commemorate 
ihe twenty-ffth anniversary of the intro- 
dnetion of the incandescent lamp, and will 
also celebrate Mr, Edison's birthday. Upon 
this oceasion will also be presented the deed 
of gift of the Edison Medal Association, 
which has raised a fund of several thou- 
sand dollars. 

The following guests have accepted invi- 

tations: Mr. Ambrose Swasey, president 
American Society of Mechanical Engineers; 
Dr. A. R. Ledoux, president American In- 
stitute of Mining Engineers; Col. Robert 
Clowry, president Western Union Telegraph 
"Company ; Mr, George G. Ward, vice-presi: 
dent and manager Commercial Cable Com- 
pany; Mr. W. H. Baker, vice-president 
Postal Telegraph Cable Company; Mr. 
John Fritz, founder Bethlehem Steel de Iron 
Works; Mr. W. H. Fletcher, president En- 
gineers' Club; Mr. A. B, Chandler, presi- 
dent Postal Telegraph-Cable Company. 

Autographed. souvenir menus have been 
prepared containing a colored photogravure 
of Mr, Edison and two original poems pre- 
pared by Mr. R. R. Bowker. The exercises 
will be as follows: Salutatory address by 
President B. J. Arnold; presentation of the 
medal fund and deed of gift by Mr. Samuel 
Insuli, ehairman of the Edison Medal As- 
sociation; acceptance of same on behalf of 
the Institute by Dr. A. E. Kennelly, of Har- 
vard University, past president; address on 
behali of the colleges and universities by 
Prof. Cyrus F. Brackett, of Princeton Uni: 
versity; address on behali of the Associ: 
tion of Edison Iluminating Companies by 
President J. B. MeCall; address om behali 
of the National Electric Light Association 
by President Charles L. Edgar. 

Mr. Edison has flatly declined to speak, 
but in response to the toast in his honor has 

igreed to send from the table a telegrapi 

eknowledgment. It is a great many years 

since he used the key. He will use one of 
the original guad sets built by him for, and 
loaned by the Western Union Telegraph 
Company. The message will be received in 
the banguet hall on a Postal guad o£ latest 
date by President A. B. Chandler, of the 
Postal Telegraph Cable Company, and will 
then be read to the audience. These ar- 
rangements are in the hands of Mr. C. P. 
Bruch, assistant general manager of the Postal system, 
Barelay, ehief engincer of the Western Union system. 
special cable messages and telegrams will also be received at the 
same time. 

"The seating arrangements provide for the accommodation of eight 
persons at each table. Orders for seats should be sent in at 
once and should be accompanied by cash or check, payable to 
Mr. Ralph W. Pope, secretary. Price of tickets, without. wine 
Gentlemen, $7; ladies, $5; admission to galleries, $r, In order to 
secure accommodation, responses should reach Mr. Pope not later 
than February 9, 1904, os Liberty Street, New York. Mr. Arthur 
Williams, ehairman of the committec on decorations, has made elab. 
orate preparations for ornamenting and illuminating the, ball room, 
and the effect will be very pretty and appropriate. 


md Mr. ]. €. 
A number of 
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A Striking Tesla Manifesto. 

We reproduce herewith in slightly reduced fac-simile the first page 
of a four-page cireular which has been issned this week by Mr. 
Nikola Tesla in a large sguare envelope bearing a large red wax 
seal with the initials, "N.T." At the back of the page which we 
reproduce is given a list of g3 patents issued in this country to Mr, 
Tesla. The fourth page is blank. The third page has a little vignette 
of Niagara Falls and is devoted to guotations from various utter- 
ances of Mr. Tesla. The first of these is from his lecture delivered. 


eš 
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JESLA TOWER, WARDENCLIFFE, LONG. ISLANO, 


in i$o3 before the Franklin Institute and the National Electric 
Light. Association, as to transmission of intelligible signals and 
power to any distance without the use o£ wires. The second guota- 
tion is from his article on the problem of increasing human energy, 
which appeared in the Century Magazine in June, 1900, dealing with 
he same subject. - The third item guotes from his patents, 
nd 649621, dealing with the transmission of electrical 
iny gvantity to any distance, with transmitting and receiv- 
ing apparatus movable as in ships or balloons. The circular is an 
extremely interesting one. It is most simptuously got up on vellum 
paper and altogether constitutes a manifesto worthy of the original 
genius issuing it. It is to be gathered from the cireular that Mr. 
Tesla proposes to enter the field of consulting engincership, in which 
he already has enjoyed an extensive connection here and abroad. 


"ein. connecijon. with cis and. the 
» » " transmission 0£ energy over a single conductor, 
see] wouk say a few words on a subject. wbich 
constantiy fils my thoughts, and which concerns the 
welfare of all. 1 mean insmission. of intelligible 
signals or, perbaj to amy distance without 
the use of wires.. Lam hecoming dnily more convinced 
of the practicability of the seheme; and though 1 know 
full well that the great majority of scientific men will 
not believe that. such results cin be practically and im. 
mediately realized, yet 1 think that ali consider the 
developments in recent years by a number of workers 
to have been sučh as to encourage thought and experi. 
ment in this direction. My conviction kas grown so 
Strong that 1 no longer look upon ihis plan of energy 
or intelligence transmission as a mere theoretica] possi 
bility, but as a serious problem in electrical engineering, 
which must be carried out some day." ? in fact, 
what is there against the carrying out of such a scheme ? 
We now know that electric vibration may be transmitted 
through a single conductor. Why, then, not try to 
avail ourselves of the carih for this purpose? " " » 
Theoretically, it could not reguire a great amount of. 
energy to produce a disturbance perceptible at great 
distance, or even all over the surface of the globe, | 
think that, beyond doubt, it is possible to operate 
Slectrical devices in a city, through the ground or 
pipe system, by. resonance from an electrical oscilator 
located at a central point. But the practical solution. 
Of this problem woukl be of incomparably. smaller 
benefit to man than the realiz Dullenie 
transmitting intelligence or, perhaps power, to any dis. 
tance through the ZENO environing medium. Proper 
apparatus must first be produced, by means of which 
he problem can be attacked, and 1 haye devoted meeh 
bought to this subject. [am firmly convinced that it 
one, and hope that we shall live to see it 


sonani 


even po 


Electrical efrects of. any desired character and of 
jntensities undreamed of before are now easily producible 
by perfected apparatus of this kind. 1 have 
produced elecrica diseharges, the actual path of whieh, 
from end to end, was probably more than one hun. 
dred feet long; but it would not be dificult to rezeh 
lengths one hundred times as great. 1 have produced 
electrical movements occurring at the rale of approx- 
imately one hundred thousand horse power, but rates 
of one, five, or ten million horse-power are easily 
practicahle. In these experiments eflecis were devel- 
oped. incomparably: greater than any ever produced 
by human agencies, and yet these results are butan 
eimbryo of what is to be. That communication with- 
Out wires to any polnt of the globe is practicable with 
sueh apparatus woukl need no demonstration, but 
through a distovery 1 made 1 obtained absolute 


ari has replied. in place of an echo 1 have obtained. 


UNITED STATES PATENTS GRANTED TO NIKOLA TESLA 


334,823 
335,786 
355,787 
336961 
536962 
350,704 
350,748 
381,968 


381,969. 


390,820. 
396,121 
401,520 
405,858 
405,850 
406,968 
416,192 
416,193. 
416,194 
416,195 
417,794 


447,920 
454,622 
455,067 
455,068 
455,069. 
450,772 
462,418 
464,666 


487,796 
511,559 
511,560 
supts 


514,972 
514,973 
517,900 
524,426 
555,190 
568,176 
568,177 
568,178 
568,179 
568,180 
577,670. 
577,671 
583,953 
593,138 


609,250 
609251 
611,719 
613,735 
613,809 
645,576 
649,621 
11,865 
S8s,ot2 
685,953 
685,954 
685,955 
685,956 
685,957 
685,958 
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OVINGTON MANUFACTURING COMPANY 
METROPOLITAN BUILDING, 1 MADISON AVENUE 
NEW YORK CITY 


Ovington 
ELECTRO-THERAPEUTIC 
APPARATUS 


TELEPHONE CONNECTION 


April 12th, 1906. 

Mr. Nikola Tesla, Waldorf Astoria, 
New York. 

WHOLE TESLE 

Dear Sir:- 


The writer has learned that you contemplate putting on the market, shortly high freguency 
apparatus for X-Ray and therapeutic purposes. We make a specialty of High Freguency machines, 
and write to ask whether you would be open to a proposition whereby our Company should 
undertake the selling, or perhaps the selling and manufacture, of your machine. The writer had the 
pleasure of meeting you some years ago at your laboratory, 446 East Houston Street, and he 
should like to have the pleasure of renewing the acguaintance. If you are in the neighborhood of 
the Metropolitan Building, | should be glad to see you at any time, or if you will make an 
appointment with me, | shall be pleased to call upon you. 


Yours very truly, 
OVINGTON MANUFACTURING COMPANY. 


ELO-N. 
Earle L. Ovington, President 


Copy. 


TESLA LABORATORY, 
Wardenclyffe, Long Island, N.YY. 
April 23, 1906. 


Ovington Manufacturing Co., 
1 Madison Ave., New York City, N. Y. 


Gentlemen: - 


Your letter of April 12% addressed to Mr. Nikola Tesla was duly received, but he was unable to 
reply as he had been afflicted with a bad cold since sometime. 


He instructs me to write you that he would be very interested to receive a definite 
propositions from you. Will you not be kind enough to send him also copies of your catalogue 
illustrating the articles you manufacture and copies of your patent specifications covering the 
same, to his above address. 


Yours very truly, 


130 W 84 St 
New York 
Mar 25, 1910. 


Mr. Nikola Tesla, 

Waldorf Astoria, 

N.Y. 

Dear Sir: - 

| am going to Boston where | am eguipping a small laboratory to carry on some research 
work. As leave in a few days | write to ask if you will make an appointment with me to discuss a 
certain matter before | go. | have phoned several times but you have been out. 

You may perhaps have heard of my lectures on high freguency at various electric shows. 


Looking forward to meeting you with great pleasure, | am, 


Very truly yours, 
Earle L. Ovington 


165 Broadway, New York, 
March 26", 1910. 


Earle L. Ovington, Esg., 
130 W. 84" st., 
New York, N.Y. 
Dear Sir: 
Replying to your favor of March 25" just received, | wish to say that | will be glad to see you 
at your convenience, if you will call at this office. Your telephone messages have been transmitted 


to me but | was unable to call you up for want of time. 


Yours very truly, 


FREDERICK F. STRONG, M. D., 
ELECTRO-THERAPEUTICS, 
AND PATHOLOGICAL EXAMINATIONS. 
BOSTON, MASS. 


176 Huntington Ave. Sept 27.1898. 


Mr Nikola Tesla, - 
New York City. 


My Dear Sir,- 


| trust you will pardon the liberty | take in writing to you, but | am very anxious to have your 
opinion in regard to certain matters. For the past three years | have been engaged in a clinical 
study of the Tesla High-freguency currents in their application to the treatment of disease. Apostoli 
and D'Arsonval have done some work in this line with very remarkable results, especially in 
rheumatic conditions. Their current was derived from a Tesla coil excited by the discharge of a 
static machine with suitable condensers. They employed a current capable of giving a spark of from 
1to 2 cm in air. My researches have differed, in that | have employed an apparatus of my own 
design, consisting of a large transformer, condenser in oil, and Tesla coil, the spark gap being a 
revolving metal plate studded with wings which move past a stationary ball. | employ a 104 valt 
incandescent current, and obtain a spark about 6 in long from my Tesla coil. 


| have recently seen a machine of a novel character, and have made one like it. It is the best "X-Ray 
machine" | ever say, and | am anxious to know whether it would have a similar therapeutic effect 
to the machine that | have been using. A patent has been applied for on the apparatus, and | 
should be glad to have your opinion as to whether there is anything patentable about it. It consists 
of a small spark coil wound with a pound or two of No 20 wire: this is in two sections: the extreme 
ends of the sections are connected directly to the 110 v direct incandescent current, while the two 
inner ends of the sections are attached to an Interrupting device consisting of an eccentric iron disc 
which is made to revolve by the magnetism of the core of the coil. This disc bears two studs which 
come in contact with a short bar, which, when at rest, is held in contact with a post provided with a 
platinum terminal. This contact is broken every time a stud hits the end of the bar. The coil ends 
are connected, one to the spring bar, and one to the post. The current is broken in such a manner 
that the iron disc revolves rapidly on the principal of a simple motor. A mica condenser is 
connected around the break to absorb the current generated by the self-induction of the coil. This 
condenser is provided with a discharging circuit consisting of a Tesla primary formed by 5 layers of 
copper foil 1 inch in width: the coil being 1 foot in diameter. A spark gap is included in the circuit 
consisting of two copper plates a short distance apart. 


The Tesla secondary consists of a disc 1 foot in diam, and a guarter of an inch thick, and is formed 
of a pound of no.36 wound and embedded in parafin. The spark coil draws half an ampere and the 
Tesla coil gives sparks six inches long. To me the idea was entirely new, and | should be glad to 
know if it is patentable. The current in the Tesla coil is uni-directional, and the sparks are 
synchronous with the breaks of the spark coil circuit. The current is harmless: one can draw six 
inch sparks from the positive pole without injury, while scarcely any spark can be drawn from the 
negative terminal. The makers claim that it gives an oscillating high-freguency current, but it 


seems to me that the freguency is the same as the number of breaks in the spark coil circuit. 
Passing the hand in front of a Crookes tube excited by the machine gives a succession of images, as 
is the case with an ordinary Rhumkorff, and this suggests to me that the freguency is low. Will you 
kindly give me your opinion on the following points. 


What has been your experience in regard to the curative power of high-freguency currents? 
What are the reguirements of such a current, in order to be of value medically? 


Would the above-described machine give therapeutic results similar to those given by an 
alternating machine, such as the one | have described as having use for medical purposes? 


If the apparatus just described a true high-freguency coll, or am | right in supposing the freguency 
to be low? (the voltage of the current used to charge the condenser is only 3000) 


If you can find time to answer these guestions you will confer a great favor upon me, and aid me 
greatly in my researches. | trust | may have the honor of meeting you personally at some future 
time. Trusting that you will pardon me for my freedom in asking for Information and trusting that | 
may hear from you soon, | remain 


Very respectfully, 
Frederick F. Strong 
4176 Huntington Ave Boston 
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New York, Oct. 4", 1898. 
1i46 8. 48 E. Houston Str. 


Mr. Frederick F. Strong, M. D., 
176 Huntington Ave., 
Boston, Mass. 


Dear Sir: - 
Your favor of Sep. 27% has been duly received and contents noted. 


| do not see any patentable feature in the arrangement shown in your sketch. There is a self- 
induction coil provided to charge a condenser, and the later discharges through the primary of an 
induction coil, a scheme which is now well known. As to the mechanical details of the break, they 
are likewise not novel. 


The coil would be very much improved by doing away with the spark gap, in which there is 
necessarily a certain amount of energy consumed. 


| cannot give you any idea of freguency, as | do not know the capacity of the condenser and 
the self-induction of the primary coil, through which it discharges. It might be from, say, twenty to 
two or three hundred thousand per second. What you see there when moving the hand in the 
light of a vacuum tube, are the fundamental interruptions of the break, but each of these may 
again consist of a great number of superimposed and guick vibrations. It is evident, however, that 
since there is a spark gap in the path of the condenser current, these vibrations die out very guickly 
and their effect is very small. 


Although | have experimented a great deal with high freguency currents, | could tell you little as 
to their effect upon the body from the standpoint of a physician. In a paper which | have 
forwarded to the recent meeting of the Electro-Therapeutic Society | have dwelt on the subject, 
and you might find in what | have said one or two items of interest. 


The currents obtained from the machine you to are very sudden, and | should say that they 
would be less suitable for certain electro-therapeutic uses than a machine giving sinusoidal 
currents; at least, it is generally believed the latter currents are preferred for medical purposes. | 
do not know exactly how that idea originated, but | think it is very likely that it followed from the 
observation early made, that a greater number of energy can be passed through the body of a 
patient when the currents are harmonically varying than when they are sudden. 


In connection with the subject it may interest you to know that | am just bringing out 
instruments of a greatly improved design which will, in all probability, fill a much needed want. | 
hope that soon you will be able to procure such an instrument, if you so desire, and | have no 
doubt that you will be satisfied with its performance. 


Yours very truly, 


The Electrical Engineer. 
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High Freguency Oscillators for Electro-therapeutic 
and Other Purposes. 
DY NIKOLA TESLA. 

SOME ihcoretical possiblitics ofered uy eurrans of very 

high iregueney and observations wlhicih I costally. made 
while pursuing experiments with alternating currente, as well 
as the stimulating infuence of the work ol Hertz and of views 
boldiy put forth by Oliver Lodge, determined me some time 
loring 1889 to enter a systematic investigation of high fre- 
uueney phenomena, and the results soon reached were such as 
(o justify furher efkorts towards providing tne laboratory with 
e seans for carrying on the resenreh in this particular 

ld, which has proved itsell so fritful since. As a consegnence 
alernators of special design were constructed and various ar- 
rangements for converting ordinary into high freguehey cur- 
rents periected, both of which were duly deseribed and are nov 
— assume —izmiliar. 

One of the early observed and remarkable features of the 
high iregueney currents, and one whieh was ehiefy of interest 
zo the pihysician, was thcir apparent harmlessness wlich made 
it possible to pass relatively great amounts of elestrical energy 
through the body ol a person without causing pain or serios 
dliscomlort, This peculiarity whieh, together with other mostly 
unlooked-lor properties ol these currenis 1 had the honor to 
bring to the attention of scientific, men frst in an article in a 
technical journal in Febrary, 1891, and in sobsegugnt contri- 
butions to scientific societies, made it at once evident, that these 
currents. would lend themselves particulariy to electro-thera- 
preutic uses. 9 

With regard to the electrical actions in general, and by ar 
zlogy, it was reasonable to infer that the physiological efiecis. 
however complex, might be resolved in three classes. First the 
statical, that is, sueh as are chiefy dependent on the magnitude 
of electrical potential; second, the dynamical, that is, those 
principally dependent on the auality of elecirical movement or 
curreni's srengih through the body, and third, efects of a 
distinet nature due to electrical waves or oscillations, that is, 
impulses in which the electrical energy is alternately passing 
in more or less rapid succession through the static and dynamic 
iorms. 

Most generally in practice these dilerent setians are co- 
existent, but by a svitable selection of apparatus and observance 
of conditions the experimenter may make one or other of these 
efiecis predominate. Thus he may pass through the body, or 
zny part ol the same, eurrente ol comparatively large volume 
under a small. electrical pressure, or he may subject the body 
to a high electrical pressure while the current is negligibly 
small, or he may put the patient under the infiwence of elec- 
trical' waves iransmitted, il desired, at considerable distance 
through space. d 

While ic remained for the physician to investigate the specific 
actions om the organism and indicate proper methods ol treal- 
ment, she various ways of applying these currents to the body 
Gi a patient suggested themselves readily to the electrician. 

As one cannot be too clear in describing a subject, a dia- 
grammatic illustration of the several modes of connecting the 
eireuits which I will enumerate, though obviovs for the. m 
jority, is deemed of advantage, 

The first and simplest method of applying the currente was 
to connect the body of the patient to two points of the gene- 
rator, be it a dynamo or iaduetion oil. Fig. 1 is intended to 
dllustrate this case. The alternator G may be one giving irom 
five to ten ihousand complete vibrations per second, this number 
being still within the limit of practicability. The olectromotive 
force—as measured by a hot wire instrument—may be from fly 
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. Additional advantages, however, wi 
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to one hundred vult. "To enable strong eurrents to be passed 


through the tisaves, the terminals T T, which serve to establish 
contact with the patient's body shovld, of course, be oi large 
arcu, and covered with cloth saturated with a solution ol elec- 
irolyte harmless to the skin, or else the contacts are made by 
immersion. The regularion of the eurrents is best efiected by 
means of an insulating trough A provided with two metal 
terminals T' T' of considerable suriace, one of which, at least 
should be movable. - The trough is Sled with water, and an, 
electrolytic solution is added to the same, until a degree oi con- 
Guctičity is obtained suitable for the esperiments. 

When it is desired to use small currens of high tension, a 
secondary coil is resorted to, as illustrated in Fig. 2. I have 

und it from the owtset convenient to make a deparlure irom 
the ordinary ways of winding the coils with a considerable 
number of small turne. For many reasons the physician will 
find iz better to provide a large hoop Hi of not less than, say 
three ieet in diameter and preferably more, and to wind upon 
it a feyw tnrns af stowt cable P. The secondary coil S is casily 
prepared hy taking two wnoden hope h h and jaj 
srith sti eardboard. One single lnyer 
and not too thin nt that. will be generally sui 
of turns necessary for the particular use for which the coil is 
intended being easily ascertained by a few trials. Two plates 
Of large surface, forming an adjustable condenser, may be used 
jor the purpose of synehronizing the secondary with the prima 
cireuit, but this is generally not necessary. In this manner a 


Pg 


FIGS. 1, 2, 8 AND 4. 


and one whieh cannot be easily injured. 
be found in the perleci 
regulation which is efected merely by altering the distance 
between the primary and secondary, for which adjustment pro- 
vision should be made, and, furthermore, in the occurrence ol 
harmonics which are more pronounced in such large eoils of 
tbjek wire, situated at some distance from the primary. 

The precečling arrangements may aleo he used with alternat- 
ine or interruptedl peenliar 
properties of high freguency currents make it possible to apply 
the latter in ways entirely impracticable with the former. 

One of the prominent characteristics of high Iregueney or, 
to be more general, of rapidiy varying curremts, is that th 
pass with dificolty through stout conductors of high seli-induc- 
tion, So great is the obstruction which sell-induetion ofiers to 
their passage that it was iound practicable, as shown in the 
cariy experiments to which relerence has bren made, to main- 
tain diferences of potential of many thousands of volis between 
two points—not more than a few inches apart—of a thick cop- 
per bar of inappreciable resistance. This observation naturally 
suggested the disposition illustrated ih Fig. 3. The source af 
high fregueney impulses is in this instance a familisr type of 
translormer which may be supplied from a generator G ol or- 
dinary direct or alternating currents. The transformer com- 
prises a primary P, a secondary S, two condensers C C which 
are joined in series, a loop or coil of very thick wire L and a 
Cirevit interrupting device oz break b. The currents are derived 


sheap evi is obtained, 
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irom the loop L by two contacis e c', one or botli of whieh are 
capable of displacement along tbe wire L. By varying the dis- 
tance between these contacis, any diference of potential, irom 
z dew volts to many thousands, is readily obtained on the term- 
inals or kandles T T. This mode oi using the currents is en- 
Uirely sale and particularly convenient, but it reguires a very 
uniform working of the break b employed for charging and 
diseharging the condenser. 

Another eruslly remarkable feature of high iregueney im- 
puises was found in the lacilisy with which they are transmited 
ihrough. condensers, moderate electromotive lorces and very 
small capacities being reguired to enable currents oi consider- 
able volume to pass. This observation made it praeticable to 
resort to a plan such as indicated in Fig. 4. Here the connec- 
tions are similar to those shown in the preceding case, except 
that the condensers C C are joined in parallel. This lowers the 
freuveney ol the eurrents, but has the advantage of allowing 
ihe sorline wilii a meh smaller diflerence of potential on the 
termini e Sinee the Iller ix ile ehief itev 
of expense ol such apparatus and since its price rapidly in- 
ereases with the number of turns reguired, the experimenter will 
find it generally cheaper to make a sacrifice in.the iregveney, 
whieh, however, will be high enough ior most purposes. How- 
ever, he only needs to reduce proportionately the number of 
turns or the length of primary p to obtain the same iregueney 
as belore, but the economy of transiormation wili oe somevhut 


reduced in su doing and tle bresk b wili regnire more attention. 
The secondary $' ol the high irenneney oil has two metal 
plates t t of considerable surface connected to its terminals, 

the current ior use is derived from two similar plates 't' 
proxinity to the former, Both the tension and volume of the 
currents taken from terminals T T may be easily regulated and 
in a continuous manner by simply varying the distance between 
the turo pair of plates tt and V V respectively. 

A iacility is also afiorded in this disposition for raising or low« 
ering the potentia) of one ol the terminals T, irrespective ol 
the changes produced on the other terminal,this making it 
possible to cause a stronger aetion on one or other part of 
the patient's body. 

The physician may find it lor some or other reason conve- 
nient to modily the arrangements in Figs. 2, z and 4 by con- 
meeting one terminal of the high fregueney source to the ground, 
The eftecis will be in most respecis the same, bus certain pecu- 
liarities will be noted in cach case. When a ground connection 
is made it may be of some conseguence which of the terminals 
of the secovdary is connected to the ground, as in high fre- 
amency diseharges the impulses of one direction are generally 
preponderating. 

Among the various noteworihy features of these curreats 
there is one which lends itseli especially to many valuable uses. 
li is the facility which they aflord ior conveying large amounts 
ot electrical energy to a body entirely insulated in space. The 
practicability of this method of energy transmission, which 15 
already recciving useful applications and promises to become vi 
great importance in the near future, has helped to dispel the old 
notion assuming the necessity ol a return circuit lor the con- 
veyance ol electrical energy in any considerable amount. With 
novel appliances we are enabled to pass through a wire, entirely 
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convey: through the 
body. This me 

ical treatment apycars to me to fer the greatest possibili 

the hands of the physician. The eftects produced in this m: 
possess Icatures entirely distinet icom those 

Currenis are applied in ony of the before mentioned or siz 
ways. 

The vireiit conneciions as usually made are iliustrated sehem- 
atically in Fig. s, which, with reference to the diagrams belore 
shown, is seli-expianatory. The condensers C C, connected in 
series, are preierably charged by a step-up translormer, but a 
high freguency alernator, static machine, or direct current 
generator, if iz be of suficiently high tension to enable the use 
of smali condensers, may be used with more or less siecess. The 
primary p, through which the high iregueney discharges ol the 
condensers are passed, consists of very few turns ol cable of 
as low resistance as possible, and the secondary s, prelerably 
AL so zanee froni de primary lo iacilitate free useiliation, 
has one ol its ende—that is the one which is nearer to the pri- 
mary—connected to the ground, while the other end leads to 
an insulated terminal T, with which the body of the patient 1s 
connected. lt is of importance in this case to establish syn- 
ehronism between the oscillations in the primary and secon- 
dary cirevits p and s respectively. This will be as a rule best 
eficeted by varying the sell-induction of the cireuit includinir 
the primary loop or coil p, lor which purpose an adjustable 
sellinduction € is provided; but in cases when the electro- 
motive force of the generator is exceptionally high, as when 
z statje mnehine is used and a condenser consisting ol merely 
two plates offers suficicnt capacity, it will be šimpler to attain 
the same object by varying the distance ol the plates. 

The primary and secondary oscillations being in close syn: 
ehronism, the points of highest potentia] will be on a part oi 
terminal T, and the censumption of energy will oceur chiefy 
there. The attachment ol the patients body to the terminal 
will in most cases very materially afiect the period oi oscillation 
in the secondary, making it longer, and a readjustment of the 
primary circuit will have to be made in each case to suit the 
capacity of the body connected with terminal T. Synehronism 


should always be preserved, and the intensity ol the action 
varied by moving the secondary coil to or irom the primary. 


as may be desired, I know of no method which would make 
it possible to subject ihc human body to sneh excessive elec: 
rical pressures as are prociicable will (his, or of one which 
would enable the conveying to and giving of from the body 
without serious injury amounis of electrical energy approximat- 
ing eveti in a remote degree those wliich are entirely practicable 
when this manner of applying the energy is resoricd tu. This 
is evidently due to the fact that the action iz ehiefiy superfcial, 
the largest possible section being oflered to the transler of the 
current, or, to say more correcily, of ihe energy. With a very 
rapidly' and smoothly working break I would not think it im- 
possible to convey to the body of a person and to give of into 
the space energy at the rate ol several horse power with im- 
punity, while a small part of this amount applied in other ways 
could 'not fail to produce injury. 

When a person iz subjected to the action of sueh a ecil, the 
proper adjustments being carefully observed, luminous streams 
are seen in the dark issuing from all parts of the body. These 
streams are short and of delicate texture when the number of 
breaks is very great and the action of the device b (Fig. s) 
iree of any irregularities, but when the number of breaks is 
small or the action ol the device impericci, long and noisy 
streams appear which cause some discomlort. The physio- 
logical efiects produced with spparatus of this kind may be 
graduated irom a hardiy perceptible action when the secondary 
is ata great distance from the primary, to a most violent one 
when both coils are placed at a small distance. In the latter 
Case omly a lew seconds are suficient to cavse s feeling ob 
Wwarmth all over the body, and soon after the person perspires 
ireeiy. I have repeatedly, in demonstrations to friends, ex- 
posed myseli longer to tne action of the oscillarions, and each 
time, after the lapse of an hour or so, an immense latigve, of 
which it is dificult to give an idea, would take hold of me. It 
Was greater than I experienced on some occasions afer the 
most straining and prolonged bodily exertion. 1 could searcely 
make a step and could keep the eyes open only with the greatest 
dificulty. 1 slept soundiy afterward, and the aher-efect was 
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certainly beneficial, but the medicine was manifestly too strong 
to be used freguentiy, 

One should be cautious in performing such experiments for 
more than one reason, At or near the suriace oj the skin, where 
the most intense action takes place, various chemical products 
are formed, the ehie! being orone and nitrogen compounds, 
The former is itself very destructive, this feature being illustrated 
by the fact that the rubber inslation ol a wire is destroyed so 
ouickly as to make the use of such insvlation entirely imprac- 

able. The compounds of nitrogen, when moisture is prese: 
consists largely of nitric acid which might, by excessive appl 
cation, prove hurtlul to tie skin, So far, 1 have not noted in- 
juries which could be traced directly to this cause, though on 
several octasions burns were produced in all respects simil 
to those which were later observed and attributed to the Rontgen 
rays, This view is seemingly being abandoned, having not 
been substantiated by experimental facts, and so also is the no- 
tion that these rays are transverse vibrations, But while inves- 
tigation is being turned in what appears to be the right direc- 
tion, scientific men are still at sea. This state of things impedes 
the progress ol the physicist in ihese new regions and makes 
the already hard task of the physician stili more dificult and 
uneertain 

One or two observations made' while pursving experiments 
with the spparatus described might be iound as deserving men- 
tion here. -As belore stated, when the oscillations in the primary 
znd secondary cirucits are in synehronism, ihc points ol highest 
potential are on some portion of the terminal T. The syn- 
shronism being perlect and the lengih of the secondary coil 
just egval to one-gvarter of the wave lengih, these points will 
be exactly on the iree end of terminal T, that is, the one sisvated 
farthest from the end of the wire attached to the terminal. Il 
this be so and if now the period of the oscillations in the pri- 
mary be shortened, the points of highest potential will recede 
towards the secondary ccil, since the wave-length is reduced 
and since the sttachment of one end of the secondary ecil to 
the ground determines the position of the nodal points, that is, 
the points of least potential. Thus, by varying the period ol 
vibration of the primary cirevit in any manner, the points of 
highest potential may be shilted accordingiy along the terminal 
T, which has been shown, designedly, long to illustrate this fea- 
ture. The same phenomenon is, ol course, produced if the body 
of a patient constitates the terminal, and an assistant may by 
ihe motion of s handle cause the points of highest potential to 
shilt along the body with any speed he may desire. When the 
netiom ol the egil is vigorous, the region of highest potential is 
casily and unpleasantly located by the discomiort or pain ex- 
perienced, and it is most curious to feel how the paiu wanders 
Up and down, or eventualiy across the body, irom hand to hand, 
jf the connection to the coil is aecordingly made—in obedienee 
to the movement of the handje controlling the oscillations. 
Though I have not observed any specific action in experiments 

this kind, I have always felt that this efiect migit be capable 
of valuable use in electro-therapy. 

Another observation which promises to lead to much more 

ful results is the following: As belore remarkeč, by adopt- 

ig the method described, the body of a person may be sup- 
jected without danger to electrical pressures vastly in excess 
di any producible by ordinary apparatus, for they may amount 
to several million volts, as bas been shown in actual practice. 
Now, when z conducting body is electričed to so high a degree, 
small partigles, which may be adhering femly to ils suriace, 
are torn.of with violence and thrown to distances which can 
be only conjectured, I find that not only firmly adhering mat- 
ter, as paint, for instance, is thrown of, but even the partieles 
of the toughest metals are tom of. ' Such actions have been 
thought to be restricted to a vacucus inclostire, but with a pow- 
erful coil they occur also in the ordinary ntmosphere. The facts 
mentioned would make it reasonable to expect that this extra- 
ordinary efiect which, in other ways, I have already usetully 
applied, will likewise prove to be of value in electro-therapy. 
The continuous improvement of the instruments and the study 
of the phenomenon may shortly lead to the establisiment of 
novel sode of hygienic treatment which would permit an i 
stantaneovs cleaning of the skin of a person, simply by con- 
necting the same to, or possibly, by merely placing the person 
in the vicinity of a source ol intense electrical oscillations, this 
having the efleci of ihrowing of, in a twinkle ol the eye, dust 
or particles of any extrancous matter adhering to the body. 
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Such a result brought about in a practicable manner would, 
without doubt, be of incalculable value in hygiene and would , 
be an eficient and time-saving substitute for a water bath, and 
particularly appreciated by those whose contentment consists in 
undertaking more than they can aecomplish. 

High ireguency impulses produce poweriul induetive zetions 
and in viriue ol šhis ieature they lend themselves in other ways 
to the uses of the electro-therapentist. These induetive efiects 
are either electrostatic or electrodynamic. The iormer diminish 
much. more rapidiy with the distance—witi the sguare of the 
same—the latter are reduced simply in proportion to the dis- 
tance. On the other hand, the former grow with the sguare oi 
intensity of the source, while the latter increase in a simple pro- 
portion with the intensty. Both of these efiects mas be utilired 
dor establishing a field of strong action extending through con- 
siderable space, az throupii a large hali, and sui an arrangement 
smight be suitable ior use in hospitals or institutions of this 
kind, where it is desirable to treat z number of patients at the 
same time, 

Fig, 6 illustrates the manner, as I have shown it originaliy, 
in which sueh a field ol electrostatic action is established. In 
this diagram G iz z generator ol currents of very high iregueney, 
Ca condenser for counteracting the sell-induction of the cireuit 
which ineludes the primary P of an induction cgil, the secon- 
dary S of which has (wo plates tt of large suriace connected 


FIG. 8. 


to its terminal. Well known adjustments being observed, a 
very strong aetion oecurs chiefiy in the space between the plates, 
and the body of a person is subjected to rapid variations of po- 
tential and surgings of current, which prodnee, even at a great 
distance, marked physiological efiects. In my first experiments 
Iused two metal plates as shown, but later 1 found it preierable 
to replace them by two large hollow spheres of brass covered 
With wax of a ihickness of about two inehes, The cables lezd- 
ing to the terminals ol the secondary coii were similarly cov- 
ered, so that any of them could be approehed without danger 
of the insulation bresking down, In chis manner the un- 
pleasant shocks, to which the experimenter was exposed when 
Using the plates, were prevented. 

In Fig. 7 a plan for similarly utilizing the dynamic induetive 
eficcts of higli fregueney currents is illustrated. As the fre- 
auencies obtainable irom an alternator are not as higi as is 
desired, conversion by means of condensers is resorted to, The 
diagram wili be understood at a glance irom the ioregoing de- 
seription, Ie only need be stated that the primary p, through 
which the condensers are made to discharge, is formed by a 
thick stranded cable of low selfinduction and resistance, and 
passes all around the hall. Any number of secondary coils s s s, 
each consisting generally oi a single layer ol rather thick wire, 
may be provided. 1 have iound i: practicable to use as many 
as one hundred, each being adjusted for a definite period and 
responding to a particular vibration passed through the pri- 
snary. Such a plant I have had in use in my laboratory since 
1892, and many times it has contributed to the pieasure of my 
visitors and also proved itseli of practical utiliyy. On a latter 
oecasion I had the pleasure of entertaining some of the mem- 
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bers with esperiments of this kind, and this opportunity I can- 
not lot pass without expressing my'thankes for tle interest which 
was awakencd in me by thcir visit, as well as for the generous 
aeknowledgment of the courtesy by the Association. Since 
that time my apparatus has been very materially improved, and 
now I am able to ereate a field of sueh intense induetiop in the 
laboratory that a coil ihrec feet in diameter, by carelul adjust- 
ment, will deliver energy at the rate of one-guarter of a horse 
power, no matter where it is placed within the area inelosed by 
the primary loops. Long sparks, streamers and all other phe- 
nomena obtainable with induetion eoils sre easily producible 
anywhere within ihc space, and such coils, though not con- 
nected to anyihing, may be utilized exactly as ordinary coils, 
and what is still more remarkablc, they are more effective. ,For 
the past few years I have often been urged to show experiments 
im public, but, though I was desirous to comply with such re- 
auests, pressing work has so far made it impossible. These 
advances have been the result of slow but stcady improvement 
in the details of the apparatus which I hope to be able to de- 
seribe connectediy in the near future, 

However remarkable the clectrodynamic inductive efTects, 
which I have mentioned, may appear, they may be still consid- 
crably intensifici by concentrating the netion upom a very small 
space, Jt is eviden: that since, as belore stated, electromotive 
forces ol many thousand volts are maintained. between two 


points of a conducting bar or loop only a few inches long,« 


electromotive iorces ol approximately the same magnitude will 
be set up in conductors situated near by. Indeed, I found that 
jt was prasticable in this manner to pass a discharge through 
2 highly exhausted bulb, although the clectromotive force re- 
awired amounted to as much as ten or twenty thousand. volts, 
sad for a long time 1 followed up experiments in this direction 
with the object oj producing light in a novel and more econom- 
ical way. But the tests jel no doubt that there was great 
energy consumption attendant to this mode of illumination, at 
least with the apparatus I had then at command, and, finding 
another method which promised a higher economy of trans- 
formation, my eforts turned in this new direction. Shortly 
afterward (some time in June, 181) Prol. J. J. Thomson de- 
seribed experiments which were evidently ihe outcome of long 
investigation, and in which be supplied much novel and interest- 
ing information, and ihis made me return with renewed zeal 
to my own experiments. Soon my eforts were centered upon 
producing in a small space the most intense inductive action, 
and by gradual iruprovement in (he appi T obtained re- 
zules ol a surprising character, For instance, when the end of 
a heavy bar of iron was thrust within a loop powerfully ener 
gized, a few moments were suficient to raise the bar to a high 
temperature. Even heavy lumps of other metals were heated as 
rapidly as though they were placed in a furnace. When a con- 
tinuous band formed of a sheet of tin was thrust into the lop, 
the metal was fused instantly, the action being comparable to 
an explosion, and no wonder, ior tne frietional losses necumu- 
izted in it at the rate of possibly ten horse power. Masses of 
poorly conducting material behaved similarly, and when a highly 
exhausted bulb was pushed into the loop, the glass was heated 
in a few seconds nearly to the point of melting. 

When I frst observed these astonishing actions, 1 was in- 
terested to study their efčects upon living tisses. As may be 
assumed, I proceeded with all the necessary caution, and well 
I might, ior 1 had the evidence that in a turn of only a few 
inehes in diameter an electromotive force of more than ten 
ihousand volis was produced, and such high pressure would be 
more than sufičient to generate destructive currente in the 
tissne, This appeared all the more certain as bodies of com- 
paratively poor conductivity were rapidly heated and even par. 
zially destroyed, One may imagine my astonishment when 1 
found thot 1 could thrust my hand or any other part of the body 
veti dre loop sad hold št here with impunisy, More than on 
une occaston, impelled by a desire to make some novel and use- 
ful observation, 1 have willingly or unconsciously periormeč 
21 experiment connected wiih some risk, this being scarcely 
avoidable in laboratory experience, but I have always believed, 
and do so now, that 1 have never undertaken anything in which, 
according to my own estimation, the chances of being injured 
Were so grcat as when 1 placed my head within the space in 
which sueh terribly destructive forces were at work. Vet I have 
done so, and repeatedly, znd have ielt nothing. But I am Srmly 
convinced that there is great danger attending sueh an experi- 
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ment, and some one goiog just a step farther than I have gone 
may be instantiy destroyed. For, conditions may exist similar 
to those observable with a vacuum bulb. It may bc placed 
the feld of the loop, however intensely energized, and so long 
as no path for the current is formed, iz will remain cool and con 
sume practically no energy. But the moment the first ieeble 
current passes, mest of the energy of the oscillations rushes to 
the place of consumption, If by any action whatever, a con- 
ducting path were formed within the living tissue or bones of 
the head, it would result in the instant destruction of these and 
dlentli of the foolhardy experimenter, Such a method ol kill- 
ing, if it were rendered practicable, would be absolutely, pain- 
less. Now, why is it that in a space in which such violent tur- 
moil iz going on living tissue remains uninjured? One might 
siy the currents cannot pass because of the great sellinduction 
ofiered by the large conducting mass, But this it cannot be, 
because a mass of metal oflers a still higher sellinduction and 
is hented just the same. One might argue the tissues offer too 
great a resistance. But this again cannot be the reason, for all 
evidence shows that the tissues conduct well enough, arid be- 
sides, bodier of approximately the same resistance are raised 
to a high temperature. One might attribute the apparent harm- 
Jessness of the oscillations to the high specific heat o£ the tissve, 
but even a rosgh auantitative estimate from experiments with 
other bodies shows that this view is untenable, The only plavs- 
ible explanation I have so far found is that the tissues are con- 
densers. This only cam account for the absence of injuriovs 
action. But it is remarkable that, as soon as a heterogeneous 
Cirevit is constituted, as by taking in the hands a bar of metal 
and forming a closed loop in this manner, the passage of the 
currents through the arms is deli, and other physiological efects 
are distinctly noted. The strongest action is, of course, secured 
when the exciting loop makes only one turn, unless the con- 
nections take up a considerable portion of the total length ol 
the eireuit, in which case the experimenter should settle upon 
the least number ol turs by carefully estimating what he loses 
by increasing the number of turns, and what he gains by utiliz- 
ing thus a greater proporion of the total length of the cirevit 
Jt should be borne in mind that, when the exciting coil has a 
considerable number of turns and is of some length, the eftecis 
of electrostatic induction may preponderate, as there may exist 
z very great diference ol potential—a hundred thousand volis 
or more—betwecu the first and last tura, However, these latter 
eftecis are always present even when a single turn is employed. 

When a person is placed within sueh a loop, any pieces ol 
metal, though of small bulk, are perceptibly warmed. Without 
doubt they would be also Beated—particularly if they were ci 
iron—when embedded in living tissue, and this suggests the 
possibility of surgical treatment by this method, It might be 
possible to sterilize wounds, or to locate, or even to extract me- 
tallic objects, or to perform other operations of this kind within 
the sphere of the surgeon's duties in this novel manner. 

Most of the results enumerated, and many others still more 
remarkable, are made possible only by utilizing the discharges 
oi a condenser. It is probable that but a very few—even among 
those who are working in these identical felds—[ully appreciate 
what a wonderlul instrument such a condenser is in reality 
Let me convey an idea to this efect, One may take a c 
denser, small enough to go in one's vest pocket, and by ski 
fully using it he may create an electrical pressure vastly in ex- 
cess—a hundred times greater if necessary—ihan any producible 
by the largest static machine ever constructed, Or, he may 
take ihe same condenser and, using it in a diferent way, he" 
may obtain from it currents against which those of the most 
poweriul welding machine are utterly insignifcant. Those who 
are imbued with popular notions as to the pressures of static ma- 
ehines and currents obtainable with a commercial transformer, 
will be astonished at this statement—yet the truth of it is easy 
lo sce. Such restlis are oblalnble, and easily, because the 
condenser cin diseharge the stored energy in an inconecivably 
short time.. Nothing like this property is known in physical 
science. A compressed spring, or a storage battery, or any other 
form of device capable of storing energy, cannot do this; if 
they covld, things undrezmt of at present might be accom- 
plished by their means. The nearest approach to 2 eharged 
condenser is a high explosive, as dynamite, But even the most 

jolent explosion of such a compound bears no comparison 
with the discharge or explosion of a condenser. For, while 
the pressures which are produced in the detenation ol a chem- 
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jcal compound are measured in tens of tons per savare inch, 
those which may be caused by condenser discharges may amount 
to thousands of tons per sguare inch, and if a chemical could be 
mide which would explode as guickly as a condenser can be 

scharged. under conditions which are realizable—an ovnce of 
it would guite certainiy be suficient to render useless the largest 
battleship. 7 : 

That important reslizations wotld iollow from the use ol an 
instrument possessing such ideal properties I iave -been con- 
vinced. since, long ago, but 1 also recognized carly that great 
dificulties would have to be overcome before it could replace 
less peričet implements now used in the arts for the manilold 
transformations of electrical energy. These difievlties were 
many, The condensers themselves, as usually mamulactured, 
were inefficient, the conductors wasteful, tne best insulstion in 
adegvate, and the conditions for the most elicient conversion 
were hard to adjust and to maintain. One dificuliy, however, 
which was mare serious Han the others, and to which I called 
sttentiom when I frst described this system ol energy translor- 
mation, was found in the devices necessarily used for controlling 
the charges and discharges of the condenser, They were wam- 
ing in eficiency and reliability and threatened to prove a decided 
drawback, greatiy restriciing the use of the system and depriv- 
ing it of many valuable features. For a number of years 1 have 
tried to master this dificulty. During this time a great number 
of sueh devices were experimented upon. Many of them prom- 
ised well at first, only to prove inadeguate in the end. Reluc- 
tantiy, 1 came back upon an idea op which I had worked long 
before. lt was to replace the ordinary brushes and, commu- 
tator segments by fiuid contacts. I had eneountered dificultjes 
then, but the intervening years in the laboratory were not 
spent in van, and 1 made headway. First it was necessary to 
provide for a eireulation of the fiuid, but forcing it through 
hy a pump. proved išsel! impractical. Then the happy idea 
presented itseli to make the pumping device an integral part ol 
the cirevit interrupter, inclosing both in a receplacle to pre- 
vent oxydation. Next some simple ways of maintaining the cir- 
culation, as by rotating 2 body ol mercury, presented them- 
selves. Then 1 icarned how to reduce the war and losses which 
still existed. I fear that these statements, indicating how much 
efiort was spent in these seemingly insignificant details wil) not 
convey a high idea of my ability, but 1 confess that my patience 
was taxed to the utmost. Finally, though, I kad the satisfaction. 
ol producing devices which are simple and reliable in their ope- 
ration, which regvire practšcally no attention and whieh are 
capable oi efiecting a translormation of considerable amounts 
ol energy with lair economy. 1t is not the best that can be done, 
by any means, but it is satisfactory, and I feel that the hardest 
task is done. 

The physician will now be able to obtain an instrument s 
able to fulfl many reguirements. He will be able to use it in 
electro-therapeutic treatment in most of the ways enumerated. 
He will have tke facility of providing himseli with coils such 
as he may desire to have for any particular purpose, which will 
give him any current or any pressure he may wish to obtain, 
Šueh coils will consist of but a few turns of wire, and the ex- 
pense of preparing them will be guite insignificani. The instru- 
ment will also enable him to generate Rdnigen rays ol much 
greater power than obtninable with ordinary apparatus. A tube 
must still be furnished by the manulactirers which will not 
deteriorate and which will allow to concentrate larger amounts 
ol energy upon the electrodes. When this iz done, nothing will 
stand in the way ol an extensive and eficient application of 
this beautiful discovery which must ulimately prove itseli o£ the 
highest valne, not only at the hands of (he surgcost, but also 
of the electro-therapist and, what is most important, of the bac- 
teriologist. 

To give a general idea of an instrument in which many of 
the latter improvements are embodied, | would refer to Fig. 9, 
which illustrates the chief parts of iHe same in side elevation 
anč partialiy in vertical cross-section. The arrangement of the 
parts is the same as in the form of instrument exhibited. on 
former oecasions, only the exciting coil with the vibrating in- 
terrupter is replaced by one of the improved cirevit brezkers 
to which reference has been made. 

This device comprises a casting A with a protruding sleeve 
B, whieh in a bushing supports 2 freely rotatable shalt a. The 
latter carries an armature within a stationary feld mapnet M 
and on the top, a hollow iron pulley D, which conisins the 
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bresk proper. Within the shaja, and concentrically with he 
same, is placed a smaller shafi b, likewise ireely movable on 
bali-bearings and supporting a weight E. This weight being 
on one side and the shafts z and b inclined to the vertical, the 
weighi remains stationary as the pulley is rotated. Fasu 
ihe weight E is a device R in the form ol a scoop wi 
thin walis, narrow on the end nesrer to the pullex and wid 
on the other end. A small guantity ol mercury being placed 
in the pulley and the latter rotated against the narrow end o: 
the scoop, a portiom cf the fiuid is taken up and ihrown in a 
thin and wide stream towards the centre of the pulley. The top 
of the larter is hermetically closed by an iron washer, as shown, 
this washer supporting on a steel rod L s disk F ol the same 
metal provided witli u number of thin contact blades K. The 
rod L is insulated by washers N from the pnilley, and for the 
wenience of filing in the mercury a small serew o is pro: 
ided, The bolt L lorming one terntinal of the circuit breake; 
is connected by a copper strip to the primary p. The other end 
Of tne primars col leads to one of the terminal: of the con- 
denser C, coniained in a compartment ol a box A, another com- 
partment of the same being reserved for switeh S and terminals 
of the instrument. The other terminal of the condenser is con- 
nected to the casting A and through it to pulley D. When 
the pulley is rotated, the contact blades K are brought rapidly 
in and out of contact with the stream ol mercury, thus elosing 
and opening ibe cireuit in guick svecession. With 'sueh a device 
dt is casy to obtnin ten ihousand makes and breaks per second 
and even more. The secondary s is made of two separate coils 
and so arranged that it can be slipped ost, and a metal strip in 
its middle connects it to the primary coil. This is done to 
prevent the secondary from breaking down when one ol the 
tecminals is overloadeč, as it olten happens in working ROntgen 
bulbs. This form of coil will withstand a very much greater 
diference of potential than cojls us ordinarily constructed. 

The motor has both field and armature built ol plates, so that 
it can be used on alternating as well as direct current supply 
Circuits, and the shafts are as nearly as possible vertical, so as 
to reguire the least care in oiling. Thus, tbe only thing whieh 
really reguires some attention is the commutator of the motor, 
but where alternating currenis are always available, ihis sourec 
of possible trouble is easily done away with. 

The circuit connections of the instrument have been alrcady 
shown and the mode ol operation explainei in periodicsls. The 
usval manner of connecting is illustrated in Fig. 8, in which 
A A, are the terminals of the sepply cirevit, L, a sel-induc- 
tion coil for raising thc pressere, which is connected in series 
with condenser C and primary P P. The remaining letters 
designate the parts correspondingiy marked in Fig. 9 and will 
be understood. with' reierence to tic latter. 
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Apolicetiom Ele May 6, 1898, 
o all whom it mej concer 

Be it knovn thab1, Taowas B. KiNkarDi, 
of Boston, eonniy of Šuflolk, State of Mase; 
ehnsetis, havo invented an Improvement in 
Tndnetion Apparatus, of which the following 
deseription, in connečtion will the aceompa- 
nying drawings, is a specification, like letters 
oh the drawings representing lika pruts. 

My invention isan improved indnetion ap- 
pardtas whereby diseharges ave made possi 

greatereflicieney, as will moro fnilyap- 
he course of (he Tollowingdescription. 

I will deseribo ihe detnils of my invention 
with reference to the aceompanyingdrawings, 
wlijeh illustrate a preferred form oč the appa- 
ratus. 

lu ihe dravinge, Figare 1 is a view, parly 
diagrammatic and party in seetion and pla, 
illustrating the arrangement o£ tho system 
necording to my invention. Fig. £ isa top 
plan viow of iho break, | Fig, 5is a front ele- 
vation thereof, puets being broken away to 
show the dotniled eonstrnelion. Fig. £isa 
view similar to Fig. 2, showing a. modified 

orm fhereof. Fig. 5is a top plan vjewo£ my 
iuproved sparkegap. | Fig. shows tho sparke- 
gap in elevation, 

Jeretofore ihere has nlways been a consie- 
erable amount of waste energy in systems Tor 
dloveloping ligh poteglia], aud also there has 
been an evče-preseni danger o£bresking down 
ind destroying the apparatus by ils own oal- 
pat, and aecordingly ib has been my present 
nim' to provide a system in which all the in- 
ctease of poientiz] which may be developed 
shall be delivered for use for the translating 
devices and in which the apparatus is self- 
contajning and praetically indestructible, 

Let A designate a dynauno, batlevy, or any 
other suitable soureg o£ elecivical energy. 
From he dynamo the current passes by eoh- 
dnetors £ to am indnckance device B, exeh 
conductor a o" having its own coil bb", snid 
evijs being preferably insulated from' eneh 

5 other, as indicated at0?, and suvounded bya 
laminatedeoreb',  Bachcojlbiswonnd teans- 
versely bnek and forih until the opposite ter- 
uinalš 8 77 reach (he center and are thenco 
cawrjed to (he opposite ends o£ a condenser C, 
z break D being interposedi and connected to 
ihe main eonduetors D'7? at)" 67 and the dis- 
eharge from the condensev being received by 
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| a translating device (herein shown as a spe- 
cial induetion-coil E) by means of an anto- 
matic sparkegap G. 

Ench one of the details of apparatus above 
enumerated as constiluting m) system is o£ 
special constrnetiou nud peeulidr elTeet in 
ihe system, whoreby it becomes possible to 
diseharge čurrenis of considerable strengih 
wiih grenu velocity turough the pr of 
the coil E, the diseharge across the sparičvap 
being of very great umperage and execed- 
ingly short and sharp oscillations, 

Referriug now to the induelance device B, 
1 wiil explnin that the object o£ this device 
isto raise the potential of ihe current and 
cnuse al] this inorense of potential to pass to 
(he condenser, preventiag any o£ iu from dis- 
charging though ihe dynamo. 

By my device the total potontial is doliv- 
eved only trom the forward end o£ the vire o: 
fhe one towardi the condenser, and also thero 
is only one end of the eoil which has high po- 
tential. This is becanse the lines of mu 
netic force occasioned by he (low o£ the elec 
tric enrrent, whicii during sad flow are radi- 
ated. from tho core or field d5, fall from the 
center aerosa all the turns of wire into the 
periphery as the cireuit is interrupted, and 
hence maintnin a region of constant magneti 
intensity ab the poriphevy, ef£eciually eheck- 
ing allrise of potential ab fhat end, but leav- 
ing the opposite or ontgoine end free from 
the presence of 1he lines of magnefic force ns 
soon as the Dreak oceurs,and therefore with- 
out impedance. As soon aš ihe current is 
broken the lines o£ foree fall bnek tovard the 
iron core nnd leave fhe central portion c£ the 
coil free from the restrining influence o£ 
these lines of force, said lines cutling across 
ihe snecessiv6 Lurns o£ vire, the eoil being 
left free to permit ihe induced euerent of in- 
ereased potential to flow towavd the centov o£ 
ibe coils or foward that point whieh has no 
magnetic field whatever to ehoko back the 
emrreni, ihereby permitting the latter to rash 
ont nncobfined and unrestrained toward its 
natural outlet; but as ie lines o the mag- 
netie field are coustuntly maintained with 
maximum impedance at (he peripheey o£ the 
coil and remain suronuding the peripheral 
furns nutil the very last moment of the fall 
dino to the break in (he eireuit their presenco 
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(here prohibits any possibility o£ manilesla- 
tion oč tbe rise o£ £he potentia] in tha current 
at iha£emd o£ (he coil, so Lhatall the inerense 
o£ potential in (he whole coil is obliged to ind 
zut outleb from Lhe center, and the ease oč oui- 
flow from this outlet inerenses as £he lines o£ 
force fall away from the center, thereby re- 
moving their restraining and impeding infa- 
enee therefom. 'Dhis will be clear by bear- 
ing iu mind the netion which takes place in 
what is commoniy ealled a "choke-eoil "— 
i.e.,a winding about an iron core, sad whud- 
ing being in a spiral from one end o£ ihe iron 
to the otler. In sneha coil itisobvious that 
when a eurtent pi 
egnaliy along the esten 
and that hen the c 
of -fovec fall di 


of ihe entiro col 
vrent is broken the lines 
etly in, perpendicular lo the 


core, thereby.eutting each tura o£ the spiral | 


camally and as the same Lime, thereby pro- 
ducing high presenre at both ends cE the 
choke: 

sane at both ends o[ the wire, be 
ends ure alected by 
falling lines of force. 

Tn my eoil the lines o£ force de not fall 
eguadly' on nil the turnus; but thereis a mini- 
nim intensity at the ceuter and a maximum 
intensity ab dhe periphery, the latter bene 
ihe polnit of entrance of šhe enrrent, so thab 
the current duc to selčinduction is always 
free to be drawn off, as ib were, into (he con- 
densev ab one end aš fast as iv is developed 
and is prevented from departing nt the op- 
posite end, or, statel in other words, while 
the current from the dymimo is ahrays Iree 
to How into ile coll for having its potential 
raised the said potentia] must nil seck its out. 
let at the opposite end o£ the coil, so ibatall 
the enrrent of ihe eoil flows iherefrom into 
the condenser, whereas in a choke-eoil the in- 
duced current may be snid to oože ontat both 
ends, so ihat the benefit is nov received o£ all 
(ha is developed. 

By my eoil all the lines of force are el- 
lected for euttiug from the center nerose (ho 
entire eoil, whercas in the usual ehoke-coil 
the lines o£ force that fall at the center cub 
only the central bnrns, so that in my coil 1 
develop all the potential that is posšible to. 
be developed, 

Tregard ibas a new principle Lo withdraw 
the lines of magnelic force away from that 
porton of the eoji from which (he current is 
being drn and maintnin a magnotie feld 
zb that portion o£ the evil which receives the 
current. 

Other features o£ const 
in the evil shown in Fig, 


ause bolh 
the same eondilions of 


netion to be noted 
are that ihe high- 


potential cnd of the coil is that portion o£ | 


least resistance, hecnuse the central uurns are 


of eonrse sharter than ihe peripheral tuvns. | 


'The resistance in the eoil diminishes as the 
porential inereases; also, ib will bo observed 
That have given the magnetic coro substan- 


tially the form of a semicircle in eross-sec- | 


tion, my reason for this form being ihat 


jes tho lines of force rise | 


, the potential being necessarily the | 


thereby the lines of magnetic force are given 
their best radiation or are distributed to (he 
best effect on (he ccil, it being understood 
(hat these lines leve (he iron perpendicular 
| to its surface and are gradually bent around 
toward the ecil. 

Referring now to the break D, (best shown 
in Figs, 2 and 3,) I journal in a central post 
or boaring d the spindle of an iron plate or 
armature d?, having two or more eceentrie 
edges d?, as clearly slown in Fig. 2, or othor 
provision o£ regions of inereasing magnelic 

| attraction. Mounted on or othevwise con- 
neeted to rotate therewith are one or more 
small antifrietion-rolls di, two being herein 
shown mounted av the opposite ends o£ a Dar 
45, elamped adjustably on (he plale (". These 
roils or nterrupters are preferably o£ 
| indurated ber. Mounied ioextend into Uhe 
| path oč the rolls d' is an arm (shown asa wire 
| €) canying a hammer (7 to contact with an 
auvil d' on a post d" and limited in iis move- 
ment by a fiber stop don the ond o£ an ad- 
justineserew dY. The wiro d' is cnrried by 
a kub d", loose on a pin dSand held under 
tension by a springscoil 4, Fig. 3, fastened 
ati one end to snid hub and at ils other end to 
a nut AP, carrying an adjusting or sel sorew 
45, so tav by loosening ihe set-serew and 
swinging its haudle one way or the other the 
vesistance o£ the arm d? may bevaržed, Op- 
posite iho surfaces 4" 1 place solenotds or 
eleetromagneta d" 45, operated by taps d" 
from the main cirenit entering the solenoids 
at iheir inner terminals, so that as tho mag- 
neis dt d$ are energized thep attract the 
plate d', and by ihe increasing pull exerted 
thereon on acevunt of the eccentrie surfaces 
4 they cause the plate ko rota£o with a speed 
only checked Dy the striking of the inter- 
rupters d' against tho end o£ the nem (P, 
said rolls being placed relatively to the high- 
est points of ihe surfaces d', so that they 
cut OfE the current just before said highest 
points get opposite the propelling-nagnets, 
(hereby permitting the momentum of the 
plate or armature d' to carry said highest 
points beyond (he magnets snlliciemily to pre- 
vent tho laiter exerting any retarding influ- 
ence on the rotation of the break. Drefor- 
ably Imonnttheanviland hammeron a swiug- 
ing ledge or carrier 4, jouraled on the posl 
di, so that I am enabled to regulate the speed 
of (he break simply by swinging he carrier 
dd? one way ov the other. (he same efleet 
may be obtained by shifting tho roll or rolls 
A' on tbe plate d', provided they are eneried, 
as preferied, on a bar (F, so that they can be 
hitted; but thisadjastment cannot of eonrse 
take place while iheappnratus is in operabion, 
and therefore for instantaneous regulalion o£ 
iheapparatus and of the system I provide the 
swinging earrier 49, A movemenkof tko car- 
vier from right to left in the diagram eauses 
| the emrent lo be broken before the urmaturo 
has vcached its point o£ grentest atbracbion, 
and as ibis moved farther toward the left the 
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pull on the armature exerted by the magnets 
is diminished more and moro aud the speed 
o£rotation of the armature is corvespondingly 
vednced, iheroby reducing the number of 
hreaks and ag the same bine lengthening the 
time whieh the cirenih o£ the induetance-coil 
is elosed. (his is of great importance, be- 
canse thereby ib results that the degeco o£ 
magnetic sataration of the eore or jeld 
may be inereased up to its highest limil. 

I place the arm or wire d' slightly tangen- 
ial to (he armature, as witl be seen viewing 

ig. 2, in order that the rolls d' may strike 
(he extreme end thereof wiih least frietlon, 
striking ontward instead of sgnaro against 
he end. 

'Tho mains 04 D$, Fig. 1, are connected, as 
stated, to the break by the condnetors B' b", 
and in order that the condenser may not dis- 
ehavge back through the break I inferpose in 
these conduetors a resistance, herein shown 
as consisting oča fow small turns B%. The 
diseharge from the eondenser will sesk the 
path of least resistance, and therefore I šnter- 
poso just sufliclent resistance at b? to prevent 

d disehargo neting througl the break, but 
not enough fo render the condenser inoper- 
utive. One objest of ihis special break is to 


make it possible to get all the eflicianc; 


of the iuddnetance apparatus B that thero is, 
his would be impossibe with any usual 
break, for the reason that if a nsnal bri 
were ušel, so as to give un eguivalent poriod 
in whjeh the cirenit was closed, the brush 
would remain upon the surfnee of the break, 
tending ihrougli (he heat or frietion engen- 
dered to ara upon 14, so that the condenser 
could not receive the full eharge from the in- 
dnetanee-ecil, buba portion would belosvupon 
she hrenkesnrčace. My break, however, gives 
zu absolutely instantaneons break this bronis, 
inoreover, being of ostromely short duration, 
so fhatin practice T am onabled to leave the 
cireuil elosed during thirty-live thirty-sixths 
o£ the period of rotation 6E the break-arma- 
te, ihereby leaving the induetanee-ecil B 
adl of ihis period in whieh lo raise i(s poten- 
lal. Tkavritl be understood that as ho point 
of highost saturation of thecoreisappronehod 
iho diseharge into the condensor is much 
greater in volume Uhan if ihe magnetie ilnx 
were not complete, 

Tn my brenlc ihere ia not only no ehance for 
ilo are, as there is no surface for it fo are 
over, but the break itself is so execedinsiy 
uuiek dhav there is not even a spark at (ho 
line o£ break, but there is merely ocčaslon- 
zlly a residnal spark upon the closing o£ tho 
becak. Thus I am enabled to avoid ontirely 
Khe eonsiderable lossof energy heretofore con- 
sumed by iho break, and I aln onabled by the 
use of ihis broak, in connection with the spe- 
eialinduetaneo-eoil B,ioehavge the eondensor 
with an zunperage whieh has not been possi- 
ble in zuy spslem herotofore. Also Dy roa- 
son of £he spark-gap G, which 1 will now de- 


seribe, Z am enabled to maintain the con- 
denser netion at the maximum eharge aud 
without any dauger of breaking ib down. 

T provide elsetrodes in tho £orm of opposito 
parallol diska g g', the nir-gap between whoso 
plane savfaces constitutes the spark-gap, the 
exlended aren o£ these electrodes preventing 
the .tendeney o£ tho condenser to diseharge 
until ii has renched its maximum eharge, and 
also causing the diseharge to be oxccodingly 
sudden when it doestako place and the disks 
not being liable to become unduly heated. 
'The spark-gap G constitutes virtnally a self 
reeaperati ve or indestructible condensor,as ib 
were, tle parallel and preferably plane motal- 
lie surfaces grg' being the disehargo-sarčacos 
which diseharge tkrongh or neross the inter- 
vening niredjeleciric. The nir-gap is broken 
(irough when the volfage ha: i 
cjent strain upon ihe air to rupture i 
larger (he disks are fhe furiher aparsthey will 
spark.  Ateael diseharge o£ the condensera, 
small portion o£ these plates is oxidized, tho 
suecessivo diseharges produeing. very thin 
oxidatjon here aud (ere until the entire snr- 
faces of the two disks so completely oxi 
dized. Referrivg to Figs. 5 md 6 for the de- 
iails o£ this spark-gap, ib will be seen that 1 
provide a, plarality o£ posts g', tbreaded at 
their upper ends und carrging shouldered 
nuuts g', on the shoulders o£ which is placed 
ibe lop disk g', being held ncenvately on said 
shoulders by a spring g' undora tension-nut 
(said nut'and spring being momnted on the 
reduced ond of a central post g', over which 
(he plates g g' are placed. The opposite plato 
g resis on a support or table g', provided on 
its under side with a plurality of recesses ov 
soekets gš, horein shown as threc in number, 
whieh veceive props or struts g', projeetins 
upwazdly from the base g'' o£ tho instrument, 
These props g" me o£ precisely ecgnal length, 
so (had they support ihe plate g in absolute 
parallelism to its opposite plate g'. Thesup- 
port g' has depending from its lower side a 
stud gM, whiehris engaged by tho Difurented 
end gb o£ a lever gi, pivoted at (j" to a post 
g'š on ihe base. ly'this provision the most 
delicafe adjustinent is possible simply by 
swinging (he lever gi one way ov the other, 
so as to ineline the stvuts g' more or loss, and 
Uheveby increase or decrease the distance be- 
iween the plates g g', the nuts g' being de- 
pended. upon for tho coarser adjustnents o£ 
ihe plilos, 

IT have shown tbe plates g g' as hollow and 
provided with water-eireulation pipes gin 
order that they may De absolutely prevented 
from all heatihg uider extrnordinary condi- 
tions, 

The indnetion-coil E comprises a prima 
€ of large eross-sectional area, capablo o£ v 
ceiving a considerable amporige, the second. 
gry o belne woundl on ihe principle explaineil 
in" comeetion with the coils b U/, so that ils 
inner termina] slone has 'ihe high-poton 
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disebarge the other terminal having compa 
tively no diseharge, Ido not herein člaim 
ihis induetion-coil, inasmneh as it forms the 
subjeebof another applieution and is therein 
elaimed ; noswillI herein furihep deseribe the 
detnils fhereof, merelg shovine this particu- 
lar eoil fov the reason that this is the oniy coil 
known to me whieh can be used £orobtalning 
fhe best resulis from my sgstem; nor do I 
herejn elaim tho special break device, nor tie 
special spavic gap inagnneh as these dorm tle 
matter o£ other upplicatio: 
Nos. 691,757 and 691,758, Bled September 24, 
1808, and are therein elnimed, and ib will ac 
covdingly be understood £hat while these pru 
tieular instruments are preterably em ployed 
in my system 1 do nat intend to restriei the 
latter lierelo, norothervisethnn as express 
in thefollovring elnims. "ho conditions that 
are obtained in this system mike it possible 
to disehargo enrrenis o£ enormous strengih 
viti great velocity ihrongh the primary, (he 
velocily oblažned making iz possible to rnise 
the potential jn (ho secondary enormonsly, 
and (he snid potential being confined to ohč 
terminal only a resulting diseharge is ob- 
tained representing the total o£ the potentini 
tlat otkerwise would be manifest at both tev- 
OČ am ordinary coit. 

-gap Giš adjnsted to (he point oč 
diseharge of (he condensev which it is de- 
sired ibe latter shomd maintain, and necord. 
ugly said condenser is automatjenlly dis 
eharged as often as ib rises to said point o 
maximum eharge, and iu can never be over- 
eharged, for the reason that (he spark-gap ve- 
malis ubvaryin 

The uso of th 


plates g (/' ntkes possiblo 
the sudden diseharge o£ the condenser after 


irhasreached the certain predetermined poini 
mentioned, and snid diseharge is of great vol- 
ume or large amperage and ol a very suddon 
zad abrnpb nature, as the current will not 
brealc neross ihe sparkegap until ic cannot 
help doing so, and when it does do so the dis- 
large takes placo wilh a minimum he 
efteci, not interfeving with the eficieney 
very tapid and with very short and shavp os- 
cillations, inenpable of being obtained be- 
teen a ball ov point disehnrge-gap and pro- 
dnetive oč very great resulis in the secoudnry. 
'Čhe plates ( y' oč tko 
the potential at which ib is desired tho con- 
densev C shall čisehaesc, and then (be break 
D is regnlated to give the volume or uupor- 
age of carront which it is desired shall charge | 
Ule condenser, the latter being nutomaticnly 
disebarged as £regnently as ils ehargo renohes 
the predetornined limit to whieh čhe spark- 
gap has been adjusted. For example, sup- 
posing that the break D is adjusted so as to 
reguiro the induetance device B to operate at 


iissaturatedi point,as before explained, "Then | 
the number o£ diseharges of Uho conilenser | 


aevoss tho sprrlegap during eneh ilnetnation 
in the eoil B will be many more timesthan if 


gap Gareadjusledio | 


| £he brezk D were operating moce rapidly,and 
henee (he rapidity o£ the diseharge from (he 
iuduetion-eoil E is increased in its ehicieney, 
giving more volume o£ disehanse. 

Je must be understoud ihat the potential 
(hat is developed in ihe indnetiou-coii E is 
not as great wlen tle platos g 4 are brought 
nent togetheras ib is wheu they are fav apavt, 
beennse in the laster case tho eondonser 

hirge becomes greater necessarily befove ib 
is disoharged. By incicaslug the length of 
ile sparkegap, ihe speed o£ tho brenk remain- 
ing the samo, Iget an inerease of potential in 

| the oscilator cr iuduetion-ecil E, and also T 
(may obtajn the same eflect wilhomi varying 
(the lengih of sparkegap by deercasing the 
peedl oč the break, 
he maximum potential obtuinable from 
| the induetion-eoil is when the break is ad- 
| justed to rolateat a speed suflieientto permit 
|ihe saturatiou of ehe core D' and the spar 
| gap at G is lengthened so (hat tbe condenser 
(is dlowed to charge to its full capacity. 
| The sudden openingot the hreak-gap wide 
enough so that no diseharge may take place 
ihereat, but all the ehargo secks a much bet 
ter channel of diseharge in the condenser, 
tukiug plucens iLdoesin an exceedingly snali 
intervalof the period of rotation o£ tle brea] 
es ihe indnetance-eoil B volume o£ dis 
ze snel that it may charge Uho eondenser 
aconsiderable num ber of times beforeanother 
break takes place; ov, to put this in another 
way, my apparatus enables me to produce a 
sce from the davice B o£ sneh enormous 
volume tbat the sparkcegap. G will be called 
upon to automatically diseharge (ho con- 
denserg numlbero£ times during the interv: 
o£ one falling o£ the lines of fovee dn the in- 
dnetauce devico B. 

Ixegavl nyseli as tho first to provide an 
indnetion syšlem capable oč aufomatically 
rogulating itself so ns to mnintnin a given 
diseharge, and Z also believe mysel£ to be the 
first to provide an apparatus eapablo o mali 
iaiuing. said condensovdisehavge av a given 
amperage, 

he iregueney by ny system is praetieallye 
unliited, inasmuch as a plurality o£ induc- 
tance devlcos B may be connected independ- 
ently to the break D and eondenser C, merely: 
being arranged to operate out o£ slep with 
| each other, and ihere will be no dauger to the 
coudonser, fov the venson (hat the sparkegap 
| 6 sili take care o£ all the eharge whieh may 

be delivered to tho condenser. 

My system enables me £o use a, 
dienšer dd yet with enormouscllicien 

rom. 

While 1 kave herelu deseribed preferred 
embodiments of my invention, Z do nof re- 
siriet myself Lhereto.  Forexample, the elec- 
iromagnels 4" dS need not be used; but in- 
stend thereof the induetance device 1 may 
be oppositelg wound, as indicated in 
| so tla the core V? will be proporly lo 
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running the armatate d?ofthe break, Inthis 
case I mako the ends od the core 2" hemisphe! 

ical, thereby obtaining the same advintage 
before explained in emneetion with thesimi- 
larlyeshaped strfaces of the core 7, and tho 
o0ils 51954 will be wound bnekand forth trans- 
versely in the same manner as (he coils b (", 
the diteronce being that in dhis case (he in- 
ner terminal bocomes fhe low-polential end 
o£ ihe coils fov connection to the dynamo and 
1heonter terminalsare the high-potential ends 
of the coils for connection £o le condenser, 
this form of apparatus, however, not boing: 
so elcient as the form previously desovibed, 
for the reason that ihe outer or longer turnš 


present an inereased rosistanie to the higher | 


Potential, wlereas the besr ečeets can be ob- 
Iuined, uš before expladned, by presenting a 
using resistance to an inerensing pofen- 


Inasystem oftho kind described, an elec- 
tri cironit, means including x condensev to 
impress ihereon a currenLof high [regneneg, 
combined with. menns for natomarienily dis 
eharging he code 
degr'do SE eharge, and means for varying the 
muuperage charge o the condenser, šuhstan- 
tially as described. 

2/In u system of ihe kind described, s 
source of elecirical energy, and a coudonsor, 
combined with u device [or raising the poten- 
tiaLof the enrrent, menna for diseharging snid 
vajsed potential solely in one direction from 
snid device, and means for controlling the po- 
tential of snid device, snbstantialiy as de- 
soribed, 

3. In a system of ihe kind described, a 
somice of eleelrical energy, a break, con- 

smd a translating device to receive 

sehavge from the condenser, combined 
with meaus for preveuting the diseharge of 
(he eoudenser back Uirongh ihe break, sab- 
stautily as deserihed. 

4. Tn gi syslom of the, kind deseribed, (ho 
combination with a source oČeleetvica] onergy, 
a break, and eondenser, oč an induetance de? 
vice betwcen snid sonrco of energy and. (ho 
break, said device havinga magnetie core,and 
coils in the infinenco of snid core and wound 
to present hish potenfinl ab one end and low 
potential ab 
theirlow-potential terminals connected totho 
source o£ enerey, and lheiv high- potential ter- 
minals connecičd to fhe condenser, and in- 
tevrupted by (he break, snbstantially as de- 
seribed. 

5. lna system o£ the kind deseribed, (he 
cowbination with a sourceo£electrical eneruy, 
u bresk, and coudenser, ofan induetance de 
vice bolween said source of energy and the 
break, said device having s core prodncing a 
magnetic field, and coils "in £ho influence o£ 
said ficld and wonnd to present high potential 
ab one end and lov pofentia] at the other end, 


rabany predeteriminei | 


he other end, said eoils having | 


snid coils having their low-potentin] tevminals 
corinected fo (he source of energy, zad their 
high-potentjal Lermninals connected to the con- 
denser, and interrupted by the break, and 
meansto viuy the degree ol magnetje sat 

tion of said field in the operation of the 
tem, substantialjy us described. 

6 In a system of the kind deseribed, a 
source of slectrical energy, a break, and acon- 
dlenser, eomhined with means independent oč 
(ho brešk for automatically regulating the 
frogueney of diseharge from said condonser, 
substantially as doscribed, 

7. ln a system o£ the kiud deseribed, a 
source o£ oleetrical energy, an induetance de- 
vice šor raising the potential o£ the current 
iherefrom, said devico dolivevine snid poten- 
iial in one direction only and away from the 
source of energy, a break provided with 
means for maintaining long intervalso£elosed 
cirenit, and sudden short intervnls Gfbvenk, 
a condenser, and an untonadic disehurge de 
vise for snid. condenser, sabstantially as de- 
soribed. 

8. Tn a system of zhe kind deseribed, a 
sovice of electrien] energy, an induetance de- 
vice for rnising the poteurial o£ the current 
ihevefrom, said device delivering snid poten- 
uial in on6 direction only zad away from the 
| source o£energy,a break provided wilh means 
| for maintaininj loug intervals o£ elosed cir- 
| euit, nd sadden short intervals oč break, n 
S ineans preventine bnek diseharge 


from ihecondenserand sparkiugat the brenk, 
and an automatic diseharge device [ov snid 
condenser, suhstantially as desoribed 

8. The combination ia an electrical cironit, 
of an inductance-coil having a core produe' 
ing a magnetic Geld and wound to present a 
lighpotential rogion ut ono end and low-po- 
tentia] region at the other end, the terminal 


supply being at said low-potentia] region, and 
(he opposile terminal being at said high-po- 

loh, said oil having the pofentinl 
ihereof decreasing in un. constant ratio from 
the one to the other terminal, and meehanist 
for interrupting the snid eirenit, said meeh- 
anism coimprising means for muintaining the 
cireuiL olosed in periods suflieient to fully 
charge said. magnetic field, substantially as 
described. 

10. An indnefanee-ecil comprisiug a core, 
and a winding of eurrenizeonduetov centrally 
OP said core, said wiuding being in £wo coilš, 
eneh having one terminal adjučent snid core 
and ihe other terminal removed from said 
core, wilh all the windings, of the cotl located 
between said (wo terminals, and snid col 
having its potential varying per tnen pro- 
gressively in a constant ratio throughont its 
lengih from one terminal to the other ter- 
minal, sobstantially as deseribed, 

11, Tn an induetance-eoil, a peripheral core 
or magnetic body, and a winding of enrrent- 
condaetor within the lield o£ said magnetic 
body, said condnetor being wound to present 


| ihereof connected with ihe source of enrrent- 
| 
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necessive layers of windings snecessivelg | faces are widely distribnted ahont (he cil 
shorter from the peripliery to the center of | substantially as deseribod, 
the ecil throughout the entire length of the | In testimony whereo£ 1 have signed my 
conduetor, substantially as deseribed, | name to this specificaliou in the prosence o£ 
12. Tn an induetance device, a magnetic | two subseribing witnesses. 
core, and a eoil ndjacent Hhereto, snid core TNOMAS DB. KINRAIDE. 
presenting curved snrfaces adjacent the eoil 
carving fherefrom in a direction away from 
the ecil, wherehy the lines of magnetic £oreo UL, 
ro leaving the core perpendicnlar to said sa- FREDBRICK L. EMERY. 
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fo adl whom, it may evncern: 

Be it known that I, THoMas B. KINRAIDE, 
o£ Boston, county of Suffolk, State of Massa- 
chuseits, have invented an Improvement in 
Electric Breaks, of wkich the following de- 

ription, in eonneetion with the secompany- 
ing drawings, is a specifieation, like letters 
on the drawings representing like parts. 

My present application is a division of my 
sppllastion, Serial No. 879,700, Bled May 6, 
1898. 

Electric breaks sis heretoforč, provided have 
been subject to considerable sparking, which 
is not oniy destructive of the apparatus, but 
is very objeetionable in its eflecis on the enr- 
rent and system being operated, this being 
especially trne o£ rotary breaks which operate 
by means o£ a brush in frietiona] engagement 
witli a rotating surface, Accordingly I have 
invented a break iu which there is no ehance 
for arcing, as there is no surface to are over, 
and also a leading objeci of my break is to 
provide a means for making an execedingly 
onick break with a relatively long poriod of 
closed cirenit, my break rendering it possible 
to regulate the period o£ closed circuit accu- 
rately, Many considerable advantagos re- 
sulting from this construction will oceur to 
those škilled in the art. 

'The details of constrnetion and principles 
of operation of my improved break will be 
more fully pointed: out in the following de- 
soription, reference being had to the accom- 
panying drawings, in which Khave illustrated 
z preforred embodiment pf my invention, and 
the latter will be more particularly definedin 
the appended elaims. 

In tle drawings, Figure 1 is aytop plan view 
of one form of my break. ' Fig. 2 shows the 
same in elevation. 

On a snitablo base D, I journal, in a cen- 
tral post or bearing d, a spindlo d'o£an ion 
plato or armature. ", having two or more re- 
gions of varying mass of magnetic material, 
herein šhown in the form'o£ eccentric'edges 
€E, as elenrly shown in Fig. 1. 

My objeci is to provide regions of inereas- 
ing magnefic attraction to codperate with one 
or more suitable oleetromagnets or solenoid 

so devices:so located as to suecessively attracb 


these regionso£ varying mass of magnetic ma- 
terial for rotating the armature, as will now 
be explained. 

Mounted on or otkerwise corimected (o ro- 
tate, witli the' armature (? are, one -or more 
small antifrietion-rolls.d", two 'being herein 
shown moanted at the opposite ends of a bar 
€; elamped adjastably on the plate 4?. These 
rolls or cirenit-interrupters are preferably of 
indurated fiber. 

Monnted toextend intothe path of the rolls 
diis an arm, (shown as a wiroii',) carrying a 
Jammer d? to contact with an. anyil d on a 
post d'and limited in its movement by a fiber 
stop 4? on the end of an adjusting-sorew d", 
"The wire d" is carried by-a hub d?, loose ora. 
pin d$ and held under tension by a spring- 
toil dd, Fig. 2, fastened at one end, to said 
lub and at its other end to nut 45, carrying 
sin adjustingorsetserew 4", so bat by loosen- 
ing the set-ševev and swinging its handle one 
way or the other the resistance of the arm d> 
may' be varied. 

Preferably adjacent the poriphory o£ the 
armatnre dČI place nttracting meanš, herein 
shown in the form of solenoids or eleciromag- 
nets (7 45, connected with the main or other 
source of emrent by wires d?, which enter 
the solenoids at their iffher terminals, so that 
as the magnets d" d" are onorgized (hey at- 
iract the armature or plate (, and by the in- 
ereasing pnll exerted thereou on aeconnb v? 
the 6ecetitric surfaces d? they cause the plave 
to rotate with: a speed only;eheeked by tho 
striking ofthe interrnpterš d'againšt theend 
of the arm dč, said rolls being placed rela- 
tively to bhe highest points of the surfaces 45, 
so that they cut of, the eurrent just before 
suid highešt points get opposite the propel- 
lingemagnets, theroby permitting the momen- 
tum of tho plate or armature d' to carry said 
highest points beyond the magnetssuflieientiy 
to prevotit the latter xerting any retardiny 
infinence on tle rotation of (he break, 

Proferably I mount theanvil and bammer 95 
ou a swinging ledge or carrier 4%, journaled 
on the post d, so that I am enabled to regu- 
late the speed o£ the break simply by swing- 
ing the carrier c£" one way or the other. 'Lhe 
sume eflect may be obtnined by shifting the rod 
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roll or rolis d' on the plate dP, provided they 
are carried, as preferred, on a bar 5, so that 
ihey can be shjited, This ndjustment can- 
no of cotise take place while the apparatns 
is in operation, and therefore for instantane- 
ous regilation of the apparatusI providethe 
swingiug carrjer d?, 

A movementof the earrier from righttoleft 
eauses tho'eurrent to be Droken before the 
armature has reached its point of greatest at- 
trmetion, and as it is moved fariher toward 
he left čhe puli on the armature exerted by 
tihe magnets is diminished more and more, 
and the speed of rotation of tha armatnre is 
correspondingly reduced, thereby redncing 
the number o£ breaks and at the same time 
lengtheniug the time whieli the cirenit being 
interrupted is elosed. 

I place the arm or wire ? slightly tangen- 
tial to the armature; as will be seon viewing 


Fig. 1, iu ordev that the rolls d' may strike' 


the extremč end thoreof with least friction, 
striking outward instead of sguare against 
iheend, Thearnid'is connected to the main 
ox braneh iherefrom at d by means o£ any 
suitable condactor 45, and the anvil d' has 
a connection d?? to the delivery end Z4o£ the 
cirenit, as will readily be understood. 

Tn operation the magnets being energized 
adtraci (he eccentrie surfaces or other vary- 
ing massesof magnetic material, so asto enuse 
be armature to rotate over to the left, Fig. 
1, the cirouit being completed at d' d? mntil 
ihe very moment when tho interrupter di 
sirikes ihe free end o£the arm d5, whereupon 
the eirenit: is instantaneously broken, and 
as this time oceurs slightly before the highest 
points or places of greatest attraction of the 
armature come opposite the solenoids the 
latter are rendered inactive merely during 
vbe moment when the momentum of the arma- 
varo is enrrying ihe latter by the solenoids, 
so us to bring the region of least magnetie mass 
agnin opposite the solenoids in position for the 
lačter, upon becoming active by the making 
again of the cireuit, to renew their pull upon 
the ammutirre, and theroby continae its rapid 
revolution. "This netion is rapidly repeated 

i ake and break of the instrument. 

io provide opposite eclenoids. in 
z lo render the device perfectly balanced 
running, although ib will be un- 
hat variaionsin thisand inallother 
my inventon may be made. 

y the use o£ my invention the čime-period 
of closad cirenit may be madeas considerable 
as desired.  Withany usual break this would 
be impossible, for the reason (hat in order to 
givo an eguivalent period of closed oireuit 
fhe brush would of necessity remain upon the 
surface o£ the break so long as to heat frie- 
tionally the surfaces, so as to produce a con- 
stant are, ultimately destroying the break as 

eli ns tiho oflicieney of the cireuit. Tn m 


there is not even a spark at the time of break, 
but there is merely oecasionally a residnal 
spark upon tho elosing of the break. 

Having described my invention, what I 
claim, and desire to seenre by Letters Patent, 
is— 

1. An electric break comprising a rotating 
member, an eleciromagnet, a break device, 
and means driven by said rotating member 
for interrupting snid, break device, snid ro- 
tating member presenting a snrface of attrac- 
tion to said magnet eecentric to the center of 
rotation of said member, substantially as de- 
seribed. 

2. An electric break comprising.a rotating 
imember, an electromagnet, a break device, 
and means driven by said rotating member 
for interrupting said break device, said ro- 
tating member presenting a surface of attrac- 
tion tosaid magnet eceentrie to the centerof 
rotation of said member, and means for vary- 
ing the time of interruption of said break de- 
vice relatively to the point of highest nitrac: 
tion o£ said eccentrie surface,substantially as 
deseribed. 

3. An electric break comprising a rotating 
member, an eleciromagnet, a spring, a break 
device, means to vary the resistance of said 
break device, and means driven by snid ro- 
iating member for interrupbing said break, 
device, said: rotating member presenting a 
surface of attraeiion to said magnet eccentric 
to the centero£ rotation of said member and 
means for varying the time of interruption of 
said break device relatively to the point of 
highest attraction o£ said eccentrje surtnee, 
substantially as desoribed. 

4. An electric break comprising a rotating 
member having regions of varsing mass ot 
magnetic material producing regions of in- 
ereusing magnetic attraction, an electromag- 
net adjacent said rotating member, a break 
device, and an interrupter driven by said ro- 
tating member for interrupting the break de- 
vice, substantially as described. 

5. An elecirič Dreak comprising a rotating 
member having regions o£ varying mass of 
magnetic material producing regions of in- 
oreasing magnetic attraction, an electromag- 
net adjacent said rotating member, a break 


| device, aniran imterrapterenrried Dy said ro- 


tating member for intorrupting the break de- 
vice, substantially as deseribed. 

ti. An electric break comprising a rotating 
member having regions of varying mass of 
magnetic material producing regions of in- 
oreasing majmetic attraction, an electromag- 
net adjacent said rotating member, s break 
device, and a pivoted roll carried by said ro- 
tating member for interrupting the break de- 
vice, substantially as described. 

7. Ančolectric break comprisinga rotating 
member having regions of inoreasing mag- 
netic attraetion, an elcetromagnet adjacent 
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for adjusting snid roll on said rotating mem- 
ber, substantially as described, 

8. An electric break comprising a rotating 
member having regions of inereasing mag- 
netic attraction, an electromagnet adjacent 

v said rotating member, a break device, and a 
bav fixed on snid rotating member and pro- 
vided with rolls pivoted thereon at its oppo- 
site endsin ime with: and to interrupt said 
bregk device, substantially as described. 

9. An electric break comprisinga rotating 
mernber having regibns of increasing mag- 
netic attrnction, an electromagnet adjacent 
said rotating member, a break device, and an 
interrupter carried by said rotatitig member 
for interrupting the break device, said break 
device being mounted on a carrler movablo 
concentrically to said rotating member, sub- 
stantialiy as described: s 

10, An electric break comprising s rotating 
member having regiona of increasing mag- 
netic attraction, an 'electromagnet adjaceni 


said rotating momber, a break device, and a 
revolving interrupter driven by said rotating 
member, said break device including ayield- 25 
ing arm projeeting obliguely into the path o£ 
said interrupter, substantially as deseribed. 

1l. Ancelectrič break comprising an arm 
carrying a hammer, an anvil opposite said 
hammer, said arm being yieldingly supported. 30 
and provided with. menas for regulating the 
tension or resistance thereof, an interrupter 
for engaging the freo end of said arm, and 
automatic means operated by the current be- 
ing broken for driving snid interrupter, sub- 35 
stantially as deseribod, 

In testimony whereof I have signed my 
name to this specification in the presence 0£ 
two subseribing witnesses; 


"THOMAS B. KINRAIDE. 


Witnesses: 
Gro. H. MAXweLL, 
ALEXANDER O, PROUDFIT, 
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UNITED STATES 


B. KINRAIDE, OF BOSTON, MAS 


ELECTRICAL 


PATENT OFFICE. 


A CHUSETTS. 


SPARK-GAP. 


SPECIFICATION forming part of Letters Patent No. 629,818, dated April 18, 1899. 


To ati whom iž maj eoncern | 

Be it known that I, Troxtas B. KINRAIDE, 
o£ Boston, county of Sultolk, State of Wassa- 
ohusetis, have invented an improvement in 

Spark-Gaps, of which the following 
dleseription, in connčetion with the aceompa- | 
nying drawings, is u specificatior, like letters 
on the dravings representing like paris. 

"The more rečent developments in electrical 
matters, and particularly in the line of ex- 
perimental researeh in eonneciion with static 
eleebricits, have developed conditions regnir- 
ing the dischargo of sueh enorinous potentials 
imid am perage isto render he apparatus here- 
iofore provided for sueli pnvposes ineflicient 
and largolg useless, for the reason that these 
enormous  disebarges whieh the elecirieian 
fregnently desires to oxperiment or deal with 
vevy auiekly rendor inoperalive ov destroy 
sneh usnal apparatus, 

Aceordingly it is the object of my present 
invention to provide a practically indestrncti 
ble discharge upparabus to meet the moro ex- 
neting reguirements of ibe present day; and 
to that end I provide a spark-gap which is 
virtnally selfrecuperative and com prises op- | 
posito parallel] diseharge-surfaces of consider- 
able area, whieh, besides their practieallyin- 
destrucilble character, possess NIMGTONS Very 
importantadvantases, allas will be more fully 
pointed out in tle course of the following de- 
iailod descripilon of ihe apparatus, reference 
beinghadio iheaceom panying drawings,ilkas- 
trativo o£ prefemed embodimenis thereof. 

in thedrawinss, Figure 1 represents in sido 
elevation asimpleform o£ nuy iuproved spark. 
gap. Fig. 2 is a similar viow showing a modi- 
lication. Fig. 3 is a top plan view of the form 
ot apparatas shown in Fig, 2. 

While the spark-gap wlieh eonstiutes my 
invention and which I will now desoribe is 
primarily intended £ov use in diseharging con- 
densess, as shown in my application, Šerial 
No. 679,799, filedl May š, 1858, it will be un- 
derstood ibabitis notlimited thereto, but may 
be omployed in various other relations. 

1 proviie elecirodes preferablyin the form 
of opposite parallel disks g g', tbe air-gap be- 
iween whose plane suefaces constitutes the 

gap, (he extended area of these elec- 


irodes preventing the tendeney of the con- 
denser, for exuuple, to diseharge until it has | 


letine lei September 24, 1698. Serial No, 691,758. No model) 


renched its maximum eharge and also cuus- 
ing the disekarge to be exčeedinsly sudden 
wvlen ib does fake plnee and tho disks not be- 

ing liable to become nnduly heated. 
The spark-gap eonstitates virtually a seli- 
sirnetiblo condenser, as 


Ti 
cessive discharges producing 
dation here and there until the entire su 


| faces of the tavo disks ave completely osidized. 


Snitable means is provided for aeeirately ad- 
justing ihese plates relatively to each other 
and regulating tleir distance apart, or, ih 
other words, oč controlling the resistance of 
theinterven ing gaseons diclectric, and, refor- 
ring bo ihe drawings, where I have shown a 
preforred means for accom plishing my object, 
it vili be seen ihat 1 provide a plurality of 
posis g', ihreaded at their upper ends and 
camying shonldered nute gš, on the shonlders 
of which is placed ihe top disk g. The op- 
posite plate g resis on a support or table g' 
and is momted loosely on .a post g', being 
normally held downwardly by a spring 9 
containčd in a hanger or housing g', depend- 
ing from the table g', snid spring bencing at 
one end agninsk (he fanged lowcr end of (he 
hanger g'and at its othorend bearing against 

a washer g', retained Dy a serew g?, whose 
head enters un hole or recese in tho plate g for 
centering the latter. 

The plate g is provided on its under sido 
with a pluraliuy 0£ recesses or soskete, herein 95 
shown as ihree in number, which receive 
props or strats g'9, projeciing upwardly črom 
ihe base o£ the instrument.  "Phese props g" 
are of precisely egnal lengih, so that they 
snpport the plate (in absoluto pazallelism to 
its opposite plate g'. "The support g'has de- 
ponding from its lower sido a stud 4", which 
is ongaged by the bifureatod end g' o£ a le- 
ver g'% pivoted at g' to a post "on the base, 
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By this provision the most delicate adjust- 
ment is possible simply hy svioging tle levev 
9' one way or the olher,so as lo incline the 
struts (9 more or less, and thereby increase | 
or decrease the distanco botwcen the plates 
9 g', the nuts g' being depended upon for the 
coarsev adjustments of (he plates, 

Tu Pigs. 2and 31 have shown ile plates 
g' as hollow and provided.with water-cireu- 
lation pipes gin order that they may be ab- | 
solutely prevented from all heating under ex- 
traordinary conditions. Under usual condi- 
tions, however, this provision is entively un- 
necessary, it boingsuflicient sim ply to provide 
the plates, as shown in Fig. 1. 

When ihe adjacent surfaces o£ the plates 
have become enlirely oxidized, the plates uay 
be turned over and their opposite sidos used, 
and when both sides have become oxidized 
they may be readily removed and scoured of 
without destroying any of theiradjustments. 

My apparatus makes possible the sučden 
diseharge of a condensor after the latter has 
renehed a certain predetermined poiut, and 
said diseharge is of great volume or large 
amperage and o£ a very sudden and abrupb 
nabure, asthe current will not break across tile 
spark-gap anti] it cannot help doing so, and 
when it does do so the discharge takes place 
with a minimum heating effect, not intevfer- 
ing with ihe ofiicieney, with very rapid and 
with very short and sharp oscillations inca- 
pable of being obained between a ball or 
point diseharge gap. 

The adjustment of the plates relatively to 
each other regulates the amperage-disehargo 
o£ the instrument being disoharged. 

Having described. my invention, what I 
elnim, and desire to seenre by Lefterš Patent, 
I8— 

1. Aspark-gap of ihe kind deseribed for use 
ina condenser-cireuit,snid sparlc-gap present- 
ing opposite parallel disoharge -surtnces of 
relatively largo areas and means for regulat- 
ing the diseharge distance between said par- 
allel surfaces, whoreby a condenser charge 
may be automatically governed, sa bstantialiy 
as deseribed. 

2, The herein-desoribed spurk-gap compris- 
ing opposite electrodes presenting parallel 
diseharge-surfaces, one of said electrodes be- 
ing supported on three or more skruts o£egual 
Ten gih, and means for rotating said strut-sup- 
ported eleetrode abont its center, whereby is 
adjustinent may bo varied to and from the op- 
posite electrode, substantially as described. 

3. A spark-gap, comprising two permanent 
large superficial areas parallel to each other, | 
constituting opposite diseharge-surfaces, and. | 
an interposed. gaseous dielectric, said. dis- 
charge-smifaces having condenser capaciky | 


for breaking dlown the intervening dielectrie, 
amd the latter antomatically restori 
newing itself, substantially as des 

park gap comprising opposite hollow 
plates or disks having parallel diseharge-sav- 
faces, means for regalating the diseharge dis- 
tanee hetareen said sarfaces, stid cireulation- 
pipes enlering ihe same, whereby a cireula- 
tion of water may be maintained for kcep- 
ing ihe plates or diska cool, subslaviially as 
described. 

3. A spark-gap comprisjug thred or more 
posts, shoulders adjustable thereon, a plate 
or dišk supported on said shoulders, a second 
plate below the same, a support therefor, 
ihree or more upright struls loosely engaging 
said support, and means to rotale said sup- 
port about its eenter, whereby said struts are 
šimultanconsly and similarly moved For va- 
vying the distance apari oč snid plates, sub- 
stantimly as deseribed. 

6. A spark-gap comprisinga central post, a 
plurality of supporting-posts, two plates, one 
carried by said supporting-posts and the other 
adjacent said central post, three or more simi- 
larsiruts supportingsaid lower plate, aspring 
maintaining said struts in proper sa ppovting 
relation, and means to rotate 1he lower plate 
on said central post, substantially as de- 
seribed. 

7. A spark-gap comprising a plurality of 

pporting-posis, two plates, the lower plate 
being pivotally mounted, three or more simi- 
Jarstruts supporling snid lower plate, and the. 
upper plate being supported by said supporl- 
ing-posts, a lever pivotally mounted adjacent 
said lower plate and loosčly connecied there- 
with at its inner end for rotating said plate 
and tipping suid strnis, substantially as de- 
seribed. 

S. A spark-gap comprising a central postja 
plurality of snpporting-posts, two plates, the 
lower plate being pivotally momnted eoncen- 
trically to said eontral post, a hanger depend- 
ing adjacent said post, a spring between said 
post and hanger and engaging the hanger ab 
jis lower end and held by the post at its up- 
per end, three or more similar struts support- 
ing said lower plate, and the upper plute be- 
ing sapported by said supporting-posts, a le- 
ver pivotally monnted adjacent said lower 
plate and loosely connected therewith at its 
inner end for rotating said plate and tipping 
snid struts, substantially as described. 

Tn testimony whereof I have signed my 
name to this specification in the presence of 
two subseribiug witnosses. 

THOMAS B. KINRAIDE. 

Witnesses: 

Gro. JI. MaxwELL, 


ALEXANDER C, PROUDYTI.! 


Tro 
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COMPLETE. SPECIFICATION. 


Improvements in Electric Spark Gap Apparatus. 


1, Titowas Bukrox KiNRAIDE, of 38, Spring Park Avenue, Jamnica Plain, in 
tke Štate of Masenchusetts, one of the United States of America, Eleotricinn, do 
hereby declare the nature of this invention and in wlat manner tbe same js to 
be performed, to be particularly described and nscertnined in and bg the follosring 
statement ;— 


TTlie inore recent developmenta in electrical matterx, and particularly ino the 
line of experimental researeh in connection with statie eleetiicity, kas developed 
conditions reguiring the diseharge of sich enormous potentials nad amperago ns to 
render tke apparatas heretofore provided for sueh parpose« inoflicient. nad largel; 

s, for tle renson that these enormoux disehurges which the electrician fregaently 
desites to experiment or deal with very gaiokly render inoperative or destroy sacli 
usunl npparatus 

Aecordingly, it ix the object of my present invention to provide a practically 
i ge upptratas to meet tke more esneting reguirvrmentu of tke 
present day, and to tbat end I provido a spark gap whieh ix virtoally self-recupenai 
and cotprises opposite parallel diseharge surfaces of considerable nren, wliioh, besii 

ir practically indestructi Ip numerotis very important udvan« 

las will be more fully pointed out in the course of the following detailed 

deseription. of tbe npporatus, reference being ha to the necompanying draving« 
illustrative of preferred embodliments tbereof. 

In the drawinge, Fig. 1 represents in side elevation a sitmple form of my improved 

o similar viev shewing a modifleation. 
 3isa top plan vieuvof the form of apparatus shewn in Fig, 2, 

I provide electrodes preferably in the form of opposite parmllel dises g, g', the air 
gap between whose frame surfnces constitutes the spork gap, the extended aren of 
these eleetrodes. preventing. the tendeney of the condenser (for example) with wbieh 
my invention will omdinarily be used, to diseharge until it bas reaehed its maxitntim 
charge, and also ensing the discharge to bo ezcecdingly sudden when it does tako 
plnec, and tbe dises not being liable to become undaly hented. 

The spark gap constitutes virtunlly a selierecuperative condenser, ne'it were, the 
parallel, and. preferably plane, metallic sorfaces g, g', being the diaohnrge surfuces 
wbieh diseharge through or neross the intervening nir dieleetric, "The nir gap ix 
broken turongh when the voltoge has exerted a suflicient strin upon the nie to 
rupture it. 'Čhe larger the dises ure, the grenter condenser capacity vili they bnve, 
and hence tbe further apart they vill spark, 

At ench dischargo of the condenser n small portion of the plates g, 4%, ix oxidized, 
tbe suecessive disobarges producing very thin oxidation here and tlere until the 
entire surlaces o£ tke two dises are completely oxidised, | These dises may be made of 
copper or other suitable conductor materini, 

Šuitable means is provided for acourately adjusting these. plates relatively to each 
other und regalating their distance upart, or, iu other words, for controllinge the 
resistance of the intervening gaseous dielectric, and referring to tho drawings, where 
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lč« Improvementa in. Electric Spark Gap Apparatus. 


1 hova shesn a preforred. means for necomplishing my object, it will be seen that [ 
provide s plurality of. posta g tbrended at tbole upper ends and carrying sbouldered 
nuts gon the shoulder of which is placed the top dise g 

The opposite plate g rests on a support or table g' sud is mounted loosely on a 
post. gP, belug normally hold downwardly by a spring gf contnined in 4 honger or 
ori depending from the table s snid spring bearing at one end ngaiust the 
fnnged lower end o£ the hanger 9! and at ita other end bearing nga 
retuinod by a serow g? whose head enteri a hole or resess in the plate g fo 
the latter. 

The plate g is provided on itx undersido with a plarality of resess 
hereln shewn as three in number, which receive props or struts 9" projectiog upw 
from the base of tke instrument. 

These props g? aro 0€ precisely. egnal length, so that they support the plate yin 
absolute parallelism to ite opposite plate 9. 

'The support 9" hns depending from its lower side a stud g' wlieh is engaged by 
the bifurented end gS ofa lover 99? pivoted at pW'to a post gY on ita base, 

By this provision the most delicate adjusttnent is possible simply by swinging the 
lever g'% one way or the other so as to ineline the struts gi" more or less, and thereby 
inereago or deerense the distance between. the plates g, g', the nutu gr being depended 
upon for the coarser ndjustments of the plates. 

In Figs. nd 3 E bar hewn the plates y, a), as hollow and provided with wa 
cirevlatjon pipex 9%, in order (bat they may be absalutely prevented from all heating 
under extrmordinary conditions. 

Uuder usunl eonditions, however, this provision is entirely annecesary, it being 
sufficient simply to provide the plato« as shčven in Fig. 1. 

Wen tle adjacent surfnces of the plates hava become entirely oxidized, the plates 
may be tarned oser nad their opposite sides used, and when both sides. have. become 
oxidized, they may be readily removed and scoured off without destroyiug mny o£ 
their adjustments. 

My apparstus makeu possible the sudden diseharge of n covdenser nfter the latter 
has renebod. a certain predeterunined. point, and snid discharge is of great volume or 
larce aoperago and O A RERTINA Nirupb nature; na šhe onrrent vil nof break 
noross the spark pap until ič cannot help doing so, nad when it does do so the disehargo 
tukes place with n minimom heating eficet, not interfering with the eficieney, with 
very rapid and with very short and skarp oscillations inespable of being obtained 
betsrcen a ball or point disebargo gap. 

"The adjustment of the plateg lktirelj to each other regulates the amperage 
diseharge of the instrument being disehargod. 


Having now, particularly deseribed and uscertnined the nature of my said inven- 
tion, und in what manner the sime is to be performed, I declare that what 1 
elnitm is :— 


1. A epark gap of tbe kind described, said. spork gap presenting opposite. parallel 
disehorge surfuces of relatively large areas, and means for regalnting the diseharge 
distance between said parallel surlaces, substantinily as described, 

2. Tho. herein described spark gap comprising opposite eleetrodes. presenting 
parallel diseharge surfuces, one of said olectrodes being supported on three or more 
struts of egual length, and means for rotating said strat-supported electrode about 
ita centre, whereby its adjustment may be varicd to and from the opposite electrode; 
substantinlly us deseribed, 

3. A spark gap comprising two. permanent lačge soperficial areas parmllel to. ench 
okher, constituting opposite disekarge surfuces, and an interposed. gaseous dielectric, 
suld dinokurge snrfaces having condenser capacity for bresking dowu. the intervening 
dielectrie, and the latter automatically restoring or renewing itself, substantially as 
described. K 

4. A spark gap comprising opposite hollow platex or dises having parallel diseliarge 
zurfaces, means for regulsting the disehnrge distance between snid sorfaces, and 
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THOMAS BURTON KINRAIDE ix JAMAICA -PLAIN (Mass., V. ST. A.). 
Vorrichtung zur Erzeugung elektrischer Entiadungen. 


Patentirt im Denischen Reiche vom 21, Mirz 1899 ab. 


Die nenerliche Entwickelung auf elektrischem 
Gebici, insbesondere in Ricbtung der experi- 
menteljen Arbeit mit statischer Klektricitit er- 
fordert Entadungen von soleh enormem Po- 
tenticl bezw. Mengen aufgespeicherter Elektri- 
CiliL, dafs die liblichen Vorrichtengen, indem 
sje sehr raseh unwirksam werden oder der 
Zerstirung unterliegen, unzureichend geworčen 
sind, 

Dieser Uebelstend. wird der vorliegenden 
Erindung  gemifs besejtigt duroh die Ver- 
wendung des bekanničn Kohlrauseh'sehen 
Plattencondensators als Funkengebcr zur Er- 
zeugung  oscillicender Entjadungen, d. h. es 
wizd die Entladung. bewirkt vermilielst zweier 
unter. Belassung čines Funkenraumes. slreng 
parallel zu einander angeordneten Fittehen von 
grofser Ausdebnung. 

Die Erfindung ist in zwei Beispielen in den 
beiljegenden ' Zeichnungen veranschaulicht. 

Fig. t zelgt in Seitenansicht eine sehr ein- 
fache. Ausfohrungsform. und 

Fig. 2 in gleieher Darstellung eine mit Kabl- 
voriehtung (ir die Entladungsplatten  ver- 
sehene Abiinderung;. Fig. g ist die Oberansicht 
zu Figo2 s 

Die Entladungselektroden bestehen aus den 
metallenen Platten oder Scheiben g gl, welche, 
mit migliehst ebener Oberfiiiche versehen, streng 
paralle! zu einander angeordnet sind; der Loji- 
raus. zwisehen den Platien bildet den Funken- 
raum, Je grblser die Scheiben sind, um so 
grolšere Condensalorenpacitit besitzen sie, und 
durch einen um so welteren. Zwischenraum 
Jassen sie Funken ubersehlagen. 

Die Scheiben bezw, Platten gg! sind behufs 


kenderung des Widerstandes des zwischenge- 
schalteten gasfišrmigen Dielektrikums. verstellbar 
gemacht, Aus den Zeichnungen, in denen die 
bierzu vom Erfinder angewendele Einrichtung 
veransehaulicht ist, ersieht man, dafs cine An- 
zahl Skulen g? angeordnet ist, auf deren obere 
mit Gewinde. verechene Enden Muliern pg? ge- 
schraubt sind mit Sehultern zum Aufsetžen der 
oberen Scheibe oder Platle g'. 

Die Gegenscheibe g rubi auf einer Unter- 
age oder. einem 'Tisch gi; sie ist lese in 
einem Šiulehen ps gehalien und wird fur ge- 
wohnlich gegen ihre Unterlage gezogen durch 
cine Schraubenfeder g', welche in einem von 
ler Uuterlage herabhingenden Gebiuse g " an- 
geordnet ist. Diese Feder g' stiizt sih mit 
dem unteren Ende gegen den Boden des Ge- 
hiiuses und mit dem oberen Ende gegen eine 
Scheibe g', welche durch eine Sehraube g" 
fesigehallen ist, deren Kopf in der Scheibe g 
zur Cenlrirung. derselhen. versenkt Die 
Sehejbe g ist suf der Unterseite mit einer An- 
zabl, auf der Zeichnung z. B. drej, Vertiefungen 
verselen zar Aufnahme der oberen Enden von 
Stiitzen g!%, Leiztere sind von genau gleicher 
Lange, so dafs sie die Scheioe g  absolut 
parallel zur Gegenschcibe g! halten. Von der 
Unterseite der Unterlsge g' ragt nach unten 
cin Zapfen g' (Fig. 3), welchen das gegabelte 
Ende gi eines Hebels g'? omlašst, der in g'4 
drehbar auf einer Siule gi gelegert ist. ln- 
folge diese Einrichtang jst dic genauesle Ein- 
stellung in einfacher Wejse ermoglicii, indeun 
mon durch Drehen des Hlebels (nach der einen 
oder anderen Seite) den Stitzen g "eine 
grofsere oder geringere Neigung eriheilen und 


dadurch den Abstand zwischen den Scheiben | 
g g' enisprechend vergrčisern und verringern 
Die Muttera g' dienen gršberer Ein- | 
stellung durch Heben oder Senken der oberen 
Seheibe. 

In den Fig. 2 und 3 sind hohle Seheiben g g' 
in Verbindung mit Wassercirculationsrohren gr" 
gezeigi, um jeder Erwiirmung unter aufserge- 
wečihnlichen Umstinden begegnen zu kčnnen, 
Fur gewčhnliche Umstinde ist diese Vorkehrung 
vollig tiberiltssi; 

Sind. die Scheiben auf den Endadungs 
flichen. vollstindig oxydirt, so kann man sie 
umuwenden und die Kehrseiten als Entladungs- 
fiichen benulzen. Sind such diese oxydiri, so 
kann. man die Scheiben leicht herausnehmen 
und blank machen, ohne eine ihrer Einstel- 
lungen zu zersičren. 

Die Erfindung ermoglichi unter Entwicke- 
lung von nur wenig Warme die jihe Ent- 
ladung eines Condensators bej Erreichung einer 
bestimmten Ladung unter Erzeugung von Os- 


cillafionen, wie sie mit gleicher Rapiditit, 


Kurze und Schiirfe vermittelst der Entladung 
zwischen. Kugel und Spitze mieht erzielbar 
sind. 


Parrnr-AnsPRbeRE: 


» Eine Vorrichtung zur 'Erzeugung  elektrj- 
scher Entladnngen, gekennzeichnet durch 
die Verwendung des Kohlrausch'schen 
Plattencondensators als Funkengeber. 

. Eine Ausfiuhrungsform der unter t. 
schllizten Vorrichtung, bei welcher eine der 
Entladungsoberflichen von drei oder mehr 
Sinizen von gle'her Lange getragen wird, 
welche so angeordnet sind, dais sie zur 
Regelung des gegenseitigen Abstandes der 
Enladungsfiichen zusammen. genejgu wer- 
den konnen 

. Eine Ausfuhrungsform der unter 1. ge- 
sehlitzten Vorrjehtung, bei welcher die Ent- 
ladungsoberilichen. mit Circulationsvorrich- 
tung. behufs Durehleštung. von Killwssser 
versehen. sind 


ge- 
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THOMAS BURTON KINRAIDE rx JAMAICA-PLAIN (Mass., V. ST. A.). 


Eiektriseher Selbstunterbrecher, 


Patentirt im Deutsshen Reiehe vom 21, Marz 1899 ab. 


Die vorljegende Erfndung bezieht sich auf | 
Stromunterbrecher, welche nach .Art der in 
Thompson, Der Elektromagi og, auf) 
Seite as1 (Fig. 133) und Šelte 265 (Fig. 150) 
beschriebenen. Motoren gebaut sind, d.h. in 
der Art, dafs cin dje Stromofinung veran- | 
Jassendes Glied sn einem mit Regionen von 
zunehmender und dann jih sbsetzender Masse | 
mnagnelischen Materials versehencn rolirenden 
Elestromagnotanker, und zwar so ongeordnet 
ist, dafš eš den Elek:romagnelsiromkreis ofinet, 
kurz bevor der Anker mit den Punkten grčister 
mognetischer. Masse vor den oder die Elektro- 
magnete gekommen ist, so dafs der Anker sich 
unter seiner lebendigen Kraft weiter drehi und 
so die Wiederherstellung des Stromschlusses 
verolalst.. Die Erfudung bezweckt die leichte 
Veriinderbuskcil der Unterbrechungszahl. bezw. 
Periodenlinge; djes wird dadureh erreicht, 
dali der daumenseheibenformig gestaltete Anker 
dureh ein um seine Achse verstellbares Glied 
abhebend. gegen einen in seiner Spannung 
shuceh Torsionsfederlagernng regelbaren Hammer 
wirkt, der zusammen. mit dem Ambos mf 
sinem um die Ankerachse. verstellbaren Triger 
angeordnet ist. Es kann so vermittelst Ver- 
stelung des Abhebegliedes vor dem Gebrauch 
dos. Apparutes die Periodenlinge  eingastellt, 
und diese dann dem wthrend der Thitigkvit 
des Apparntes hervortretenden Bedurfniš ent- 
sprechend. verlingert oder verklrzi werden, 
indem. man den. genanntem Triger so drehi, 


das er den Hammer in der Babn des ge- 
zannten Gljedes weiter vorwirts- oder zariick- 
stelit. 

Der Unterbi jst auf der beiliegenden. 
Zeichnung in. einem Ausfičhrungsbeispicl. dar 
geslelli, welches Fig. x in der Oberansicht und 
Fig. 2 in einer Seltenansicht zeigt. 

Die in der Lagerhtilse d drehbare, stehende 


| Spindel d' trigi sine Ankersehejbe d? von 


soleher Form, daf sie dem odez den (z. B. 
zwei) einander diametral gegenther angeord. 
nelen Elektromagneten oder Šolenoiden 4 4" 
Regionen von zunehmender magnclischer Mase 
darbietet, indem ihre Peripheric z. B. zu zwei 
excentrisoh. verlaufenden und dann jih ab- 
fallenčen. hubdaumenariigen  Vorspringen. d" 
avsgebildet. ist, For jede Umdrebung. des 
Ankers wichst so seine Gescbtindigkelt von 
einer gleiehen Anfangsgesehwindigket bis zu 
einem gleiehen Maximum, Mit dem Anker d? 
rotiren  Antifrictionsrollchen d', deren. die 
Zeichnung z. B. zeei an den entgegengesetzlen 
EEnden. ciner auf dem Anker  bekesliglen 
Sehiene d5 angeordnet zeigi. Sie werden 
vorzagsweise. ans Vulkanit oder anderem ge- 
cignelen. Isolirmoterial hergestolli. in ihren 
Wag ragt cin, z. B. aus einem Drahistiiek be- 
stehender Arm d', der den Hammer d? zum 
Stromsehliefsen mit dem Ambos d? trigi, wal- 
cher suf dem Ende einer Einstellschraube d? 
sita. Ein vermifelst Sehraube d' verslell- 
burer Anschlag d'9 (aos gehčirteter Faser) be- 


greszt die Hammerbuhn auf der entgegenge- | 
seizen Sele. Der Arm oder Stil d' sit | 
vermittelsi Nabe d'? lose suf einem Zapfen di 

und wird federnd gestatzt durch eine Sehrauben- | 
jeder dY (Fig. a), die am einen Ende mit der | 
Nabe d! und am anderen Ende mit einem 

Ring d" zusammenhiingt, welcher mitteist 

Klemmschraube d'% auf dem Zapšen 4" fest. 

geklemm! werden kann. Dureh Verdrehen des 

Ringes nach Ldsen der Schraube lift sich 

somit die Hammerspannung einstellen. 

Auf der Zeichnung ist angenommen, der 
Unterbrecher vermittele das Laden eines Con- 
densators; leizterer ist vermittelst Leitungen 
dildi und Klemmen D! DA tiher die Elektro- 
magnete dd! an die Stromgucilo, und der 
Unterbrecher ist zwischen die Elektromugnete 
gelegi.  Gescizt, der Unterbrecher sehljefse | 
sich (d? auf 49); alsdann ist der Condensalor | 
kurz geschlossen und derselbe entladet sich in- 
folge dessen. Der Stromkrei der Elektro- 
nagnete jedoch ist geschlossen, und es fiiefst 
der Strom; Stromguelle, d'%, d'%, Di, d?%, 41, 45, 
4%, DE, dY,dM, Stromguelle. € Die Elektro- 
inagnele erhalten also Štrom und eriheilen dem 
Anker d' Drehung nach links (Pfeil Fig. :), 
und. zwar wegen des excentrischen Verlaufes 
der Vorspriinge d? mit wachsender Geschwin- | 
diglčit, so defs das in der Drebrichtung vordere 
Rolichon dš mit Kraft gegen das Ende des 
Hammerstieles stofšt, und der Sehlufs d?d? 
sugenblickijch gečifnet wird. Die Rolichen d' 
sind bezbglich der Ankervorspriinge d? so ge- 
legi, dafs sic den Hammer irliher aus der Be 
sdihrung. mil dem Ambos stofsen, sls die | 
žufsersten Theile von d?, das sind die Punkte 
sturkster Anziehung, den Elektromagneten 
gegeniber kommen; čer Anker hat also im 
Moment der Stromčfinung bezw. des Sirom- 
loswerdens der Jilektromagnete eine sehr hohe 
lebendige Krefi. Hierdurch wird der Strom- 
kreis der Elektromagnete unterbrochin. und 
der Kurzschlafs des Čondensators sufgehoben 
Es žieist alsdann der Strom von der Strom- 
guclle d'9, BElektromagnct d'%, Klemine D'd?t, 
Čondensator d?% D2,  Elektormagnet d". zun 
negativen Poj der Stromguelle, und der Con- 
densator ladet sich. Da der Ladesirom jedoch 
sehr sehwuch ist, so werden die Elektro- 
magnete 4/7415 dureh ihn nieht merklieh er- 
regi und kčinnen als stromlos angesehen wer- 
den. Unterdessen hat sich die Ankerscheibe d? 
mit den Armen d? und den Rollchen d? ver- | 
mige der lebendigen Kraft welter sedreht, die 
Punkte stirkster Anziehung sind an den Elektro- 
magneten vorbeigegangen. und die Punkle 
sehwichster Anziehung vor dieselben gekom- 
men; nun lat das kolichen d' den Ham- 
mer Sd? los und verm$ge der Feder "4, 
wird der Ilammer d' gegen d' gedrlekt und 


der Sehlufs % wjeder hergsstellt,  Alsdann 
wiederholt sich derselbe Vorgang. Der Stiel 4" 
wird zweckentiprechend tangental zum Anker 
gestellt, dami die Rolleleu d' zoglicnst 
wenig Reibung zu tiberwinden haben, 

Die Relichenschiene d' ist auf der Anker- 
aehse verstellbar angeklemml; andererscits sind 
Aanbos. und Hammer auf einem Triger d' 
angeordnet, der um die Lagerholse d (der 
Spindel d') als Zapfen drehbar ist. Hierdureh 
isl einerselts die Einstellung der Periodenlinge 
vor der Inbotriebsetzung dos: Apparales, an- 
dererseits die Aenderung der Periode wiihrend 
des Betriebes auf einfachsle Weise ermčgiicli; 
je mehr man die Rillehen d' in Bezug auf 
die Ankerscheibe d? in der Drehrichtang der- 
selben verstellt, un so grolser wird der Ab- 
Stand der Punkte stirkster Anziehung zwischen 
den Vorsprlingen d? und den Elektromag 
im Zejipunkte des Oeffnens; letztere tben also 
auch nur sine schwiichere Anziehung auf den 
Anker aus, und dessen Drehgeschwindigkeil 
findet sieli enisorecbend verlangsamt, so dals 
die Anzahl der Unterbrechungen. pro Zeitein- 
heit vermindert, d. h, die Daaer des jewciligen 
Stromscklusses | bezw, des Condensatorkurz- 
sehlusses verlingert wird und umgekshri. Dreht 
man nun den Triiger d?? z. B, nach recbis, so 
wird. der Absland. zwischen. Fammer und 
rechtsseitigem Elektromagnet verklirzi und eni- 
sprechend aneh im Oefinungsaugenblick der 
Abstand zwischen den Punkten stirksler An- 
zichung der Vorspriinge d" und den Elektro- 
magnelen. verringest; letzlere (ben also sine 
sturkere Anziehung aus und  besebleunigen 
entsprechend die Ankerdrehung, und umgekehrt. 

Infolge čer beschriebenen Einrichteng kann 
die Stromschlufsperiode fr dje Elektroznegnete 
so belriohilich. wie gewiinseht. bemess 
den. Mit einem gewbhalichen. Unte 
wurde. dies unmoglich sein, weil die Birste 
wihrend der Schlusperiode eufliegen. bleibeni 
mdfšte und die beschliflene Flichs dureh ihre 
Reibung so stark erhitzen wlirde, das eine 
constante Bogenbildung statl£inde, welche nicht 
nur die Wirksamkeji des Stromkrejses schadi- 
gen, sondern. sehliejslich anoh den Apparat 
zersičren winde. Im bescariebenen. Unter- 
brecher ist nicht ner keinc Gelegenheit zur 
Bogenbildung vorhanden, weil die dazu er- 
forderliche Oberfliche išberhaupt fehlt, sondern 
es vollziehi. sieh auch die Cefinung so un 
gemein raseh, dafs sie nicht einmal einen 
Funken. uberspringen machi, was nur ge- 
legentlici. beim Sehlufsmachen eintritt. 


PATENT-ANSPRUCH: 


Elektrischer Selbstunterbrecher, be! welchem 
die mit Stellen. von zunehmender und dann 


jah sbsetzender Masse megnetisehen. Stofles | bare Hammer (d') zusammen mil dem Am- 
versehene umlaufende Ankerscheibe cines oder | bos (d') auf einem um die Aehse der Anker- 
mehrorer Elektromagnete. einen Hammer ab- | scheibe' (4?) drehbaren Tršger (d') ange- 
hebt und dadurch den Stromkreis čfinet, du- | ordnet und das von der Ankcrsehcibe mitge 
dureh gekennacichnet, dafs der in sešner Špan- | drehte Oefinungsglied (4%) um genannte Achse 
nung dureh Torsionslederlogerung (d'4) regel- | verstelibar ist 
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July 22, 1901 
Monday Morning 
Mr. Gilder, 
Editor Century Magazine, - 
New York City. 


My dear Mr Gilder, 


Mr. Thomas B. Kinraide of Jamaica Plain has in the course of extended experiments, secured 
some very remarkable and valuable photographic plates containing records of electrical discharges. 
There are entirely different from any plates of the kind heretofore secured. They show several 
things that no other photographs of electricity have ever shown. Prof. Cross of the Massachusetts 
Institute of Technology will be glad to assure you of their scientific value should you care to 
correspond with him on the subject. 


| may add that the Institute has recently accepted from Mr. Kinraide a set of about 50 plates. 


| have thought you might like to reproduce some of these plates — Mr. Kinraide calls them as 
"electrographs" — in the "Century". Mr. Kinraide has selected a small number and has kindly 
allowed me to write a descriptive text explaining their meaning and the conditions under which the 
different ones were secured. 


| think you might be interested to visit Mr. Kinraide's laboratory and to see for yourself what 
he has done in this and other lines of electrical investigation. Should you care to do this, Mr. 
Kinraide will be glad to welcome you to meet Prof. Cross there. 


You would then be able to satisfy yourself as to the scientific value of these electrographs 
and to judge whether or not an article in regard to them would be desirable for the "Century". 


Trusting you will find it agreeable to investigate Mr. Kinraide's work, 
lam, 
Very truly yours, 
(Miss) Anabel Parker 
76 Munroe St. 
Roxbury, Mass. 

Mr. Kinraide's address is 

Thomas B. Kinraide, Esg. 

Spring Park Ave. 

Jamaica Plain, 
Mass. 


Roxbury, Mass. 
July 25, 1901 
Mr. R. U. Johnson, 
New York City. 


My Dear Mr. Johnson: -- 
Your kind reply to me, under date of July 24, is at hand. 


You mention an article on Mr. Tesla's work printed in The Century Magazine for June, 1890. | 
think you must refer to the one that appeared in the issue for June 1900. That is on entirely 
different lines from the sketch of Mr. Kinraide's work which | have written. 


As soon as | can communicate with Mr. Kinraide, who is just now out of town, | will forward him 
the photographs together with the descriptive text. 


Meantime, both Mr. Kinraide and myself would be glad to have you communicate with Prof. 
Cross whom you doubtless know by reputation. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Recent Discoveries by Nikola Tesla. 
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THE PROBLEM OF INOREASING HUMAN ENERGY. 


WITH SPECIAL REFERENCE TO THE HARNESSING 
OF THE SUN'S ENERGY. 


BY NIKOLA TESLA, 


UHLUSTRATED BY THE WRITER'S ELEOTRICAL EXPERIMENTS, NOW FIRST PUBLISHED. 


THE ONWAKD MOVEMENT OF MAN— THE 
ENERGY OF THE MOVEMENT—THE THREE 
WAYS OF INCREASING HUMAN ENERGY. 


4 Je all the endless variety of phenomena 
which nature presents to our senses, 
there is none that fills our minds with 
reater wonder than that inconceivably com- 
movement which, in its entirety, we 
nate as human life. Its mysterious 
riin is veiled in the forever impenetrable 
isi of the past, its character is rendered 
neomprehensible by its infinite intricacy, 
itsdestination is hidden in the unfathom- 
ble depths of the future. Whence does it 
come? What is it? Whither does it tend? 
are the great guestions which the sages of 
all times have endeavored to answer. 
Modern science says: The sun is the past, 
the earth is the present, the moon is the 
future. From an incandescent mass we have 
originated, and into a frozen mass we shall 
turn. Merciless is the law of nature, and 
rapidly and irresistibly we are drawn to our 
doom. Lord Kelvin, in his profound medita- 
tions, allows us only a short span of life, 
something like six million years, after which 
time the sun's bright light will haye ceased 
to shine, and its life-giving heat will have 
ebbed away, and our own earth will bea lump 
of ice, hurrying on through the eternal 
night. But do not let us despair. There 
will still be left on it a glimmering spark of 


make us measurably forgetful of the gloomy 
future. 

'Though we may never be able to compre- 
hend human life, we know certainly that it 
is a movement, of whatever nature it be. 
"The existence of a movement unavoidably 
implies a body which is being moved and a 
force which is moving it. Hence, wherever 
there is life, there is a mass moved by a force. 
All mass possesses inertia, all force tends to 
persist. Owing to this universal property 
and condition, a body, be it at rest or in 
motion, tends to remain in the same state, 
and a force, manifesting itself anywhere and 
through whatever cause, produces an eguiv- 
alent opposing force, and as an a 
necessity of this it follows that. 
ment in nature must be 


reasoning. It is borne 
perceive—in the movu 
the surging and 
reverberations of 


life, and there will be a chance to kindle a i 


new fire on some distant star. This wonder- 
ful possibility seems, indeed, to exist, judg- 
ing from Professor Dewar's beautiful experi- 
ments with liguid air, which show that germs 
of organic lie are not destroyed by cold, no 
matter how intense; conseguently they may 
be transmitted through the interstellar 
space. Meanwhile the eheering lights. of 
science and art, ever increasing in intensity, 


illuminate our path, and the marvels they t 


diselose, and the. enjoyments they ofžer, 
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think and act, we are held together, like the 
stars in the firmament, with ties inseparable, 
These ties we cannot see, but we can feel 
them. I cut myself in the finger, and it 
pains me: this finger is a part of me, | see 
a friend hurt, and it hurts me, too: my friend 
and Lare one. And now I see strieken down 
an enemy, a lump of matter which, of all the 
lumps of matter in the universe, I care least 
for, and still it grieves me. Does this not 
prove that each of us is only a part o£ a 
whole? 

For ages this idea has heen proclaimed in 
the consummately wise teachings of religion, 

bly not alone as a means of insuring 
ind. harmony among men, but as a 
ply founded truth. The Buddhist ex- 
sses ib ini one way, the Christian in an- 
, but. hoth 

Metaphysical proofs are, however, not 
only ones whieh we are able to bring 
h in support of this idea. Science, too, 
ss this conneetedness of separate 
als, though not guite in the same 
it admits that the suns, planets, 
of a constellation are one body, 
there can be no doubt that it will be 
ex perimentally confirmed in times to come, 
when our means and methods for investigat- 
al and other states und phe- 
| have been brought to great 
per Still more: this one human 
being lives on and on. The individual is 
emeral, races and nations come and pass 
, but man remains. Therein lies the 
profound difference between the individual 
and the whole. Therein, too, is to be found 
the partial explanation of many of those 
marvelous phenomena o£ heredity which are 
the result. of countless centuries of feeble 

but persistent influence. 

Conceive, then, man as a mass urged on 
by a force. Though this movement is not 
of a translatory character, implying ehange 
of place, yet the general laws of mechanical 
movement are applicableto it,and the energy 
associated with this mass can be measured, 
in aecordance with well-known principles, by 
half the product of the mass with the sguare 
of a certain vel . So, for instance, a can- 
non-ball which is at rest possesses a certain 
amount of energy in the form of heat, which 
we measure in a similar way. We imagine the 
ball to consist of innumerable minute par- 
tieles, called atoms or molecules, which vi- 
brate or whirl around one another. We de- 
termine their masses and velocities, and from 
them the energy of each of these minute sy8- 
tema, and adding them all together, we get 
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an idea of the total heat-ener, contained in 
se ball, which is only Pia, at rest. In 

is purely theoretical estimate this energy 
may then be calculated by multiplying half 
of the total mass—that is, hal£ of the sum of 
all the small masses—with the sguare of a 
velocity which is determined from the velo- 
Cities of the separate particles. In like man- 
ner we may conceive of human energy being 
measured by half the human mass multiplied 
with the sguare of a velocity which we are 
not yet able to compute. But our deficiency 
in this knowledge will not vitiate the truth 
of the deduetions I shall draw, which rest 
on the firm basis that the same laws of mass 
and force govern throughout nature. 

Man, however, is not an ordinary mass, 
consisting of spinning atoms and molecules, 
and containing merely heat-energy. He is 
a mass possessed of certain higher gualities 
by reason of the creative principle of life 
with which he is endowed. His mass, as the 
water in an ocean wave, is being continu- 
ously. exchanged, new taking the place of 
the old. Not only this, but he grows, propa- 
gates, and dies, thus altering his mass inde- 
pendently, both in bulk and density. What 
is most wonderful of all, he is capable of 
inereasing or diminishing his velocity of 
movement by the mysterious power he pos- 
sesses of appropriating more or less energy 
from other substance, and turning ik into 
motive energy. But in any given moment we 
may ignore these slow changes and assume 
that human energy is measured by half the 
product of man's mass with the sguare of 
a certain hypolhetical velocily. However we 
may. compute this velocity, and whatever 
we may take as the standard of its measure, 
we must, in harmony with this conception, 
cometothe conclusionthatthe great problem 
of science is, and always will be, to increase 
the energy thus defined, Many years ago, 
stimulated by the perusal of that deeply in- 
teresting work, Draper's " History of the 
Intellectual Development of Europe," de- 
picting so vividly human movement, | rec- 
ognized that to solve this eternal problem 
must ever be the chief task of the man of 
science, Some results of my own eftorts 
to this end I shall endeavor brietiy to de- 

ribe here. 

v Let, then, in diagram a, M represent the 
masa of man. This mass is impelled in one 
direction by a force f, which is resisted by 
another partly fritional and partly negative 
force k, acting in a direction exactly op- 
posite, and retarding the movement of the 
mass. Such an antagonistic force is present 


Wi 


178 


in every movement, and must be taken into 
consideration. The difference between these 
two forces is the effective force which im- 
parts a velocity V to the mass M/ in the 
direction of the arrow on the line represent- 
ing the force f. Inaccordance with the pre- 
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TNE FIRST PROBLEM: HOW TO INCREASE THE 
HUMAN  MASS—THE HURNING OF ATMO- 
SPHERIC NITROGEN. 


VIEWED generally, there are obviously two 
ways of increasing the mass of mankind: 
first, by niding and maintaining those forces 
and conditions which tend to increase it; and, 
second, by opposing and reducing those which 
tend to diminish it. The mass will be in- 
creased by careful attention to health, by 
substantial food, by moderation, by re; gularity 
of habits, by the promotion of marriage, by 
conscientious attention to the children, and, 
generally stated, by the observance of all 
the many precepts and laws of religion and 
hygiene. But in adding new mass to the old, 
three cases again present themselves. Either 
the mass added is of the same velocity as 
the old, or it is of a smaller or of a higher 
velocity. 'To gain an idea of the relative im. 
portance of these cases, imagine a train 
composed of, say, one hundred 


DIAGRAM a. THE THREE WA! 


HUMAN ENE! 


OF INCE 


ceding, the human energy will then be given 
by the product % MV"— < V, in which 
M is the total mass of man in the ordinary 
interpretation of the term "mass," and 1 
a certain hypothetical velo which, in 
the present state of science, we are unable 
exactly to define and determine. To increase 
the human energy is, therefore, eguivalent 
to increasing this product, and there are, as 
will readily be seen, only three ways possible 
to attain this result, which are illustrated in 
the above diagram. The first way, shown 
in the top figure, is to increase the mass 
(as indicated by the dotted cirele), leaving 
the two opposing forces the same. The 
second way is to reduce the retarding force 
Rtoa smaller value 7, leaving the mass 
and the impelling force the same, as dia- 
grammatically shown in the middle figure, 
He third way, which is illustrated in the 
fi ke is to inerease the impelling force 


Ear valne 77, while the mass and the 


Ig force R remai č 
dently fied limiis exjei in unaltered. Evi- 
of mass and 


but the 


impi 


" locomotives running on a track, 


and suppose that, to inerease the 
energy of the moving mass, four 
locomotives are added to the 
If these four move at the 
same velocity at which the train is going, the 
total energy will be inereased four per cent,; 
if they are moving at only one half of that 
velocity, the increase will amount to only one 
per cent.; if they are moving at twice that ye- 
ity, the increase o£ energy will be sixteen 
r cent, This simple illustration shows that, 
f the greatest importancetoadd massot 
a higher velocity, Stated more to the point, 
if, for example, the children be of the same 
degree of enlightenment as the parents— 
that is, mass of the "same velocity,'—the 
energy will simply inerease proportionately 
to the number added. If they are less in- 
telligent or advanced, or mass of "smallet 
velocity," there will be a very slight gaini 
the energy; but if they are further advanced, 
or mass of "higher velocity," then the net 
generation will add very considerably to tke 
sum total of human energy. Any addition 
mass of "smaller velocity," beyond that We 
dispensable amount reguired by the lav? 
pressed in the proverb, " Mens sana ine 
pore sano," should be strenuously 
For instance, the mere devel 
muscle, as aimed at in so 
leges, I consider eguiva 
of " smaller velocit; 
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mind and body, and the highest eflici 
performance, is, of GoUse (a imena ka 
ment. The above example shows that the 
most important result to be attained is the 
education, or the increase of the velocity,? 
of the mass newly added, 4 
Conversely, it scarcely need be stati 

hing that is against the tea kJE, 
religion and the laws of hygiene is tendin, 

to decrease the mass, Whisky, wine, te, 
coffee, tobaceo,and other such stimulants zre 
responsible for the shortening of the lives of 
many, and ought to be used with moderation, 
But I do not think that rigorous Measures 
of suppres n of habits followed through 
many generations are commendable, It is 
wiser to preach moderation than abstinence, 
We have become aceustomed to these stimu- 
s, and if such reforms are to be eftected, 
they must be slow and gradnal. "Those who 
are devoting their energies to such ends 
1 make themselves far more useful by 

eir efforts in other directions, as, 

for instance, toward providing pure water. 
For every person who perishes from the 
effects of a stimulant, at least a thousand 
d m the conseguences of drinking im- 
er. This precious fluid, which daily 
s new life into us, is likewise the ehief 


vehicle through which disease and death 

our bodies. 'The germs of destruction 
it conveys are enemies all the more terrible 
as they perform their fatal work unper- 


ceived. They seal our doom while we live 
and enjoy. The majority of people are so 
ignorant or careless in drinking water, and 
the conseguences of this are so disastrous, 
that a philanthropist can scarcely use his ef- 
forts better than byendeavoring to enlighten 
those who are thus injuring themselves. 
By systematic purification and steriliza- 
tion of the drinking-water the human mass 
would be very considerably increased. It 
should be made a rigid rule—which might be 
enforced by law—to boil or to sterilize other- 
wise the drinking-water in every household 
and public place. The mere filtering does 
not afford suflicient security against infec- 
tion. All ice for internal uses should be 
artificially prepared from water thoroughly 
sterilized. The importance of eliminating 
germs of disease from the city water 18 gen- 
erally recognized, but little is being done i 
improve the existing conditions, as no sat- 
isfactory method of sterilizing great guan- 
tities of water has as yet been brought for- 
ward.. By improved electrical appliances JE 
are now enabled to produce ozone eheaply 
and in large amounts, and this ideal disin-. 


Careless neglect of the Same, are important 
factors of mortality, In noting osvetli 
very new sign o£ approaching danger, and 
pie Conscientiously every possible effort 
9 avert it, we are not only following wise 
laws of hygiene in the interest of our well- 
being and the success of our labors, but we 
are also complying with a higher moral duty. 
Every one should consider his body as a 
priceless gift from one whom he loves above 
all, as a marvelous work of art, of unde- 
seribable beauty and mastery beyond human 
conception, and so delicate and frail that a 
word, a breath, a look, nay, a thought, may 
injure it. Uneleanliness, which breeds dis- 
case and death, is not only a self-destructive 
but a highly immoral habit. In keeping our 
bodies free from infection, healthful, and 
Pure, we are expressing our reverence for 
the high principle with which they are en- 
dowed. He who follows the precepts of hy- 
giene in this spirit is proving himself, so far, 
truly religious. Laxity of morals is a ter- 
rible evil, which poisons both mind and body, 
and which is responsible for a great reduc- 
tion of the human mass in some countries. 
Many of the present customs and tenden- 
cies are productive of similar hurtful re- 
sults. For example, the society life, modern 
education and pursuits of women, tend- 
ing to draw them away from their house- 
hold duties and make men out of them, must 
needs detract from the elevating ideal they 
represent, diminish the artistic ereative 
power, and cause sterilityand a general weak- 
ening of the race. A thousand other evils 
might be mentioned, but all put together, in 
their bearing upon the problem under diseus- 
sion, they would not egual a single one, the 
want of food, brought on by poverty, desti- 
tution,and famine. Millions ofindividualsdie 
yearly for want of food, thus keeping down 
the mass. Even in our enlightened communi- 
H ithstanding the many eharita- 
ties, and notwithstanding Hi 
ble ef£orts, this is still, in all probability, the 
chief£evil. Ido not mean here absolute want 
of food, but want of healthful nutriment, 
How to provide good and plentiful food 
is, therefore, a most important guestion of 
the day. On general principles the raising 
of cattle as a means of providing food is 
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sei , in the. sense inter- 
PE skoro  rirat undonktediy tend te 
zaeni s r velocity. 
Po a "to ral geta 
na Gili think, therefore, that ea 
ism is a commendable departure from sa 
Patablishedi barbarous habit. That we can 
subsist on plant food and perform our W si 
even to advantage is nota theory, bu ta we Ji 
demonstrated fact. Many races living al- 
most exclusively on vegetables are of supe- 
rior physigue and strength, "There is no 
doubt that some plant food, such as ont- 
meal, is more economical than meat, and su- 
perior to itin regard to both mechanical and 
mental performance. Such food, moreover, 
taxesour digestive organs decidedly] nand, 
in making us more contented and sociable, 
produces an amount of good difiicult to es- 
timate. In view of these facts every efiort 
should be made to stop the wanton and cr nel 
slaughter of animals, which must be de- 
structive to our morals. 'To free outselves 
from animal instincts and appetites, which 
keep us down, we should begin at the very 
root from which they spring: we should 
effect a radical reform in the character of 
k ete scems to be no pkilosopkiral neces- 
sity for food. We can conceive of organized 
beings living without nourishment, and de- 
Tiving all the energy they need for the per- 
formance of their life-funetions from the 
ambient medium. In a crystal we have the 
clear evidence of the existence of a forma- 
dive life-principle, and though we cannot 
understand the life of a crystal, it is none 
the less a living being. There may be, be- 
sides crystals, other such individualized, 
material systems of beings, perhaps of gase- 
ous eonstitution, or composed of substance 
still more tenuous. In view of this possi- 
bility,—nay, probability, —we cannot apo- 
dietically deny the existence of organized 
beings on a planet merely because the condi- 
tions on the same are unsuitable for the 
existence of life as we conceive it. We 
cannot even, with positive assurance, assert 
that some of them might not be present 
here, in this our world, in the very midst of 
us, for their constitution and life-manifes- 
gat ke such that we are unable to 
m. 
The production 
ZEN for causinj 
naturaly s 
ak of this 
not aj 
for the prei 


of artificial food as a 
g an increase of the human 
'uggests itself, but a direct 
kind to provide nourishment 
ear to me rational, at least not 
ent. Whether we' could thrive 


on such food is very doubtful. 
result of ages of continuous ione the 
we cannot radically change without, unt 
seen and, in all probability, disastroug geo 
seguences. So uncertain an oxperime 
should not be tried. By far the best ware 
seems to me, to meet the ravages of the evi], 
would be to find ways o£ inereasing the pro! 
duetivity of the soil. With this object tko 
preservation of forests is of an importane 
which cannot be overestimated, and in thiy 
connection, also, the utilization of water. 
power for purposes of electrical transmig. 
sion, dispensing in many ways with the ne. 
cessity of burning wood, and tending therehy 
to forest preservation, is to be strongly ad. 
vocated. But there are limits in the improve. 
ment to be effected in this and similar ways, 
To increase materially the prodnetivity 
of the soil, ib must be more efieetively 
fertilized by artificial means. 'The guestion 
of food-production resolves itself, then,into 
on how best to fertilize the soil. 
that made the soil is still a 
ystery. To explain its origin is proba- 
bly eguivalent to explaining the origin 
of life itself. The rocks, disintegrated by 
isture and heat and wind and weather, 
were in themselves not capable of maintain- 
ing life. Some unexplained condition arose, 
and some new principle came into eftect, and 
the first layer capable of sustaining low or- 


ng guality to the soil, and higher 
ould then subsist, and so on and 


theories are, even now, not in agreement 38 
to how fertilization is effected, it is a fact, 
only too well ascertained, that the soil can- 
not indefinitely sustain life, and some aj 
must be found to supply it with the sub 
stances which have been abstracted from it 
by the plants. The chief and most valuab 
among these substances are compol 
nitrogen, and the cheap produetion. 

is, therefore, the key for the solut 
all-important food proble b 
contains an inexha 

gen, and could we 

these compounds, a 

mankind wou 
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combine even with Oxygen. But here elec. 
bricity comes to our aid: the dormant aflini- 
ties of the element are awakened by an elec- 
tric current of the proper guality. As a lump 
of coal which has been in contact with Oxygen 
for centuries without burning will combine 
with it when once ignited,sonitrogen, excited 
by electricity, will burn, I did not sueceed, 
however, in producing eleetrica] diseharges 
exciting very efectively the atmospheric 
nitrogen until a comparatively recent date, 
although 1 showed, in May, 1891, in s soc 
tific leeture, a novel form of diseharge or 
electrical fiame named "St, Elmo's hotfire," 
which, besides being capable of generating 
ozone in ahundance, also Possessed, as [ 
pointed out on that oceasion, distinetly the 
guality of exciting chemical afinities, This 
iseharge or flamewas then only three or four 
s, its chemical action was likewise 
ble, and £onseguently the process of. 
of the ni 'ogen was wasteful. How 
this action was the guestion, 
Electric currents of a peeuliar kind 
»roduced in order to render the pro- 

zn combustion more efficient. 
advance was made in ascer- 


the ehemical activity of the 
vge was very considerably increased 


by using currents of extremely high fre- 
gueney or rate of vibration. 'This was an 
important improvement, but practical con- 
siderations soon set a definite limit to the 
in this direction. Next, the ef- 

decis of the electrical pressure of the cur- 
rent impulses, of their wave-form and other 
characteristic features, were investigated. 
Then the influence of the atmospheric pres- 
sure and temperature and of the presence 
of water and other bodies was studied, and 
thus the best conditions for causing the 
most intense chemical action of the dis- 
charge and securing the highest efiicieney of 
the process were gradually ascertained. Nat- 
urally, the improvements were not auick in 
Coming; still, little by little, I advanced. 'The 
Mame grew largerand larger,andits oxid ing 
tion more and more intense. From an in- 
ignilicant brush-diseharge a few inches long 
it developed into a marvelous electrical phe- 
nomenon, a roaring blaze, devouring the ni- 
vogen of the atmosphere and measuring 
Sixty or seventy feet across. Thus slowly, 
almost imperceptibly, possibility became ac- 
omplishment. All is not yet done, by any 
ans, but to what a degree my efforts have 
1.EN rewarded an idea may be gained from 
in inspection of Fig.1 (p. 176), which, with ibs 
itle, is self-explanatory. 'The flame-like dis- 
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Charge visible ja produ i ; 
trical oscillationa HG a 
EL shown, and violently agitate the electri- 
ne Molecules of the air, By this means a 
Strong afinity is created between the two 
normally indifterent, constituents of the at- 
Mosphere, and they combine readily, even if 
no further Provision is made for intensifying 
the chemical action of the discharge. In the 
manufacture of nitrogen compounds by this 
method, of course, every possible means 
bearing upon the intensity of this action 
and the efliciency of the process will be taken 
advantage of, and, besides, special arrange- 
Ments will be provided for the fixation of 
the compounds formed, as they are gener- 
ally unstable, the nitrogen becoming again 
inert after a little lapse of time. Steam is 
a simple and efiective means for fixing per- 
manently the compounds. The result illus- 
trated makes it practicable to oxidize the 
atmospheric nitrogen in unlimited guanti- 
ties, merely by the use of cheap mechanical 
power and simple electrical apparatus. In 
this manner many compounds of nitrogen 
may be manufactured all over the world, at 
a small cost, and in any desired amount, 
and by means of these compounds the soil 
Can be fertilized and its productiveness indefi- 
nitely increased. An abundance of cheap 
and healthful food, not artificial, but such as 
We are aceustomed to, may thus be obtained. 
This new and inexhaustible source of food. 
supply will be of incaleulable benefit to man- 
kind, for it will enormously contribute to the 
inerease of the human mass, and thus add 
immensely to human energy. Soon, I hope, 
the world will see the beginning of an indus- 
try which, in time to come, will, 1 believe, be 


in importance next to that of iron. 


THE SECOND PROBLEM: HOW TO REDUCE THE 
FORCE RETARDING THE HUMAN MASS—THE 
ART OF TELAUTOMATICS. 


As before stated, the force which retards 
the onward movement of man is partly fric- 
tional and partly negative. To illustrate 
this distinetion I may name, for example, 
ignorance, stupidity, and imbecility as some 
of the purely fvictional forces, or resistanceg 
devoid of any directive tendeney. On the 
other hand, visionariness, insanity, self.de- 
struetive tendeney, religious fanaticism, and 
the like,are all forces of anegative character, 
acting in definite directions. To reduce or 
entirely to overcome these dissimilar retard- 
ing forces, radically different methods must 
be employed. One knows, for instance, what 
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ši nd one can take preven- Universa] Peace ig k 

SOLI sna ene convince, and. not st ae 

possibly direct him, turn his vice into 

possibly 


5 e does noti know, 
A DA di maydo,and 
čaja th a mass, 

let loose by the mad 
force alwa; 


ntage; 
involves 
he first a, 
gnestion is: 
force in the right direction and re 
ietional force, 
ko Can be no doubt that, of all the 
frietional resistances, the -)me that most 
Tetards huma; 


we 
departure than was 
tion? Let Us im: 
tain that, that period: 
€ become of that wa; 
hese there ig 


compelled 
ji oduetivenesg, 
MS of money daily reguired for the 
nance of armjeg and war Apparatus, 
Tepresenting 2VEF So mueh of human energy, 
all the effort p elessly spent in the Produc- 
i implementig 


Law and order 
Maintenance of 
Can exist, 

ne, Every 
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Were these such Would be easier to 
an to destro; n would go on unre- 
ed, creating and a umulating. without 
Sueh eonditions are not of this earth, 
which could do this Would not bea 
(might bea god. 
idvantage over attack, but 
ms to me, 
of new pri 
can render harbors | 
but we 


uttack 
lated; 


a state of things 
n which would be 
'uman progress. It 
hing all the barriers which sepa- 
nd eountries that civilization 
t furthered, 

rain, it is contended by some that the 
the fiying-machine must bring on 
| peace. This, too, I believe to be an 
roneous view. The flying-machine 
nly coming, and very soon, but the 
conditior remain the same as before. 
In fact, I see no reason why a ruling power, 
like Great Britain, might not govern the 
alr as well as the sea. Without, wishing 
to put myself on record as a prophet, I do 
not hesitate to say that the next years will 
the establishment of an " air-power," and 
its center may not be far from New York. 

But, for all that, men will fight on merril; 

The ideal development of the war princi- 
ple would ultimately lead to the transforma- 
tion of the whole energy of war into purely 
potential, explosive energy, like that of an 
electrical condenser. In this form the War- 
Pnergy could be maintained without efbort; 
it would need to be much smaller in amount, 
While incomparably more ef£ective. 

As regards the security of a country 
against foreign invasion, it is interesting to 
note that it depends only on the relative, 
and not on the absolute, number of the in- 
dividuals or magnitude of the forces, and 

hat, i£ every country should reduce the 
War-force in the same ratio, the security: 
Vould remain unaltered. An international 


Defense will always. j, 


ščem to be the first 
Ward diminigj 
11 movement, 
the existing conditions can- 
definitely, for a new element 
0 asserl itself, 


h rational step 
ing the force retard- 


e accomplished, 

Let us go back to the early beginning, 
when the law o£ the stronger was the only 
law. 'The light of reason Was not yet kindled, 
and the weak was entirely at the merey 
of the strong. The weak individual then 
began to learn how to defend himself. He 
made use of a club, stone, spear, sling, or 
bow and arrow, and in the course of time, 
instead of physical strength, intelligence be- 
£Came the chief deciding factor in the battle, 
The wild character was gradually softened 
by the awakening of noble sentiments, and 
so, imperceptibly, after ages of continued 
Progress, we have come from the brutal fight 
of the unreasoning animal to what we call 
the "civilized warfare" of to-day, in which 
the combatants shake hands, talk in a 
friendly way, and smoke cigars in the en- 
tP'aetes, ready to Ongage again in deadly 
conflict at a signal. Let Ppessimists say what 
they like, here is an absolute evidence o£ 
great and gratifying advance. 

But now, what is the next phase in this 
evolution? Not peace as yet, by any means. 
'The next change which should. iturally fol- 
low from modern developments should be 
the continuous diminution of the number of 
individuals engaged in battle. The 
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vejopower cannon, explosive pro- 

a ae or other implements 
a eh, no matter how de- 

v may bo made, that condition 

; ed through any sueh de- 
eh implements reguire men 
men are pensa ble 
parts of the hinery. Their object is to 
and to destroy. Their power resides in 
their capacity fi oingevil. So long as men 
ficet in battle, there will be bloodshed. 
Bioodshed will ever keep up barbarous pas- 
sion. To break s fiorce spirit, a radical 

ture must be 


struetive t 
can never 
velopment. All 
for their operation 


omething that 
re—a principle 
voidably 


turn the 
battle into a n 
test without lo 
result men must 
must fight ma 


od. 

»ensed with: machine 
But how accomplish 
that which seem sible? The answer 
is simple enough machine capable 
of acting as though it were part of a human 
being —no mere mechanical contrivance, 
| eomprising levers, serews, wheels, clutches, 
and nothing more, but a machine embodying 
a higher principle, which will enable it to per- 
form its duties as though it had intelligence, 
experience, reason, judgment, a mind! This 
conclusion is the result of my thoughts and 
observations which have extended through 
virtually my whole life, and I shall now 
briefy deseribe how I came to accomplish 
that which at first seemed an unrealizable 
dream. 

A long time ago, when | was a boy, I was 
afieted with a singular trouble, which seems 
to have been due to an extraordinary excita- 
bility of the retina. It was the appearance 
of images which, by their persistence, marred. 


I noted, namely, that w] 

an object appeared Tetnij ki 

seen something which remi 

the first instances | thought t] 

accidental, but soon Goti: 

dhati nas not so, A vimal pie 
seiously or uneonseiously receiyeg 9, 
preceded the appearance of tholoh Unvaricij 
ually the desire arose in me to fin se Ovi 
time, what caused the images to g O ee 
the satisfaction of this desire soon bene. 4 
necessity. The next observation Imadi a 
that, just as these images followed as 4 ktej: 
of something I had seen,so also the t] Me. 
which I conceived were suggested in le 
manner. Again, I experienced the Same ile. 
sire to locate the image which Caused the 
thought, and this search for the origin] 
visual impression soon grew to be a 
nature. My mind became automatic, sa 
were,and in thecourse of years of coni 
almost unconsčious performance, I | 
the ability of locating every time and, asa 
rule, instantly the visual impression whieh 
started the thought. Nor is this all, IE was 
not long before I was aware that also allny 
movements were prempted in the same way, 
and so, searching, observing, and verifyine 
continuously, year after year, I have, ip 
every thought and every act of mine, le 
monstrated, and do so daily, to my ' 
satisfaction, that I am an 

dowedwith power of movement, 

responds to external stimuli beating upa 
my sense organs, and. and actsi 
moves aecordin; 0! 


the vision of real objects and interfered. struci 


with thought. When a word was said to me, 
the image of the object which it designated 
would appear vividly before my eyes, and 
many times it was impossible for me to tell 


ety, and I tried hard to free 


EN But for a long time [ b 


PIG, 2, THE FIRST PRACTICAL TRLAUTOMATON, 
A mnehine having all its bodily or translatory movements and the operations o£ the interior 


mechanism controlled from a distance without wires, The crowless boat show; 


(iin the photograpli 


uins ita own motive power, propelling- and steerine-mnchinery, and numerous other dcena 


, all of wlrichi are controlled by transmitti 
lations to a cirouit carried by the Doat and adj 


speak, As to the capacity for propagation, 
it could likewise be left out of considera- 
tion, for in the mechanical model it merely 
signified a process of manufacture. Whether 
the automaton beoffleshand bone, or of wood 
and steel, it mattered little, provided it could 
perform all the duties reguired of it like an 
intelligent being. To do so, it had to have 
šan element corresponding to the mind, which 
Vor. LX,—22. 


from a distance, witho 'trical 
juštea to rospond ohly: to treao osel tag ose 


would eftect the control of all its movement 
and operations, and cause it to in any. 
unforeseen case that might bi 

with knowledge, reason, jud; 

perience. But this element 

embody in it by conveying 

telligence, my 

invention. 
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from 4 
one Mih 
has been suggested, which 
of controlling the move- 
Hents and operations of distant automatons. 
This principle evidently was applicable to 
d of machine that moves on land or in 
ter or in the sir. In applying it prac- 
Yi time, I selected a boat (see 
placed within ib 
The propeler, 


s telautomatics 
means the art 


any 
the wat 
tieally for the fi 
Fi A storage battery 
furnished the motive power. 
driven by a motor, represented the locomo- 
tive organs. The rudder, controlled by an- 
other motor likewise driven by the battery, 
took the place of the directive organs. As 
fo the sensitive organ, obviously the first 
thought was to utilize a device responsive 
to rays of light, like a selenium cell, to repre- 
sent the human eye. But upon cioser in- 
guiry I found that, owing to experimental 
and other dificulties, no thoroughly satis- 
factory control of the automaton could be 
eftected by light, radiant heat, Hertzian 
radiations, or by rays in general, that is, 
disturbances which pass in straight lines 
through space. One of the reasons was 
that any obstacle coming between the opera- 
tor and the distant automaton would place 
H ona his control. Another reason was 
: lat the sensitive device representing the 
ye would have to be in a definite positi 
with respect to the distant laz če 
paratus, and this nec - poirolle KJE 
great limitations in ie zeli Nea 
ine anines o e control. Still an- 
in usin; 'Iy important reason was that, 
šine rays, ib would be difiiculi if not ime 
possible, to give to ik e diflieult, if not im- 
ah HO ina, 
ler machi; istinguishing ib 
osehines of this kind, Evidently 
to an in- 
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FIG. 5. PHOTOGRAPHIC VIEW OF COILS RESPONDING TO ELECTRICAL OSCILLATIONS. 
tode tim 
be vibratlone 
foventyesisth lizler tone. 
distant "electrical oscilator." 'This cireuit, infiuences aflecting its sensitive organs, a 
in responding, however feebly, to the trans- great variety of aets and operations as i£ it 
mitted vibrations, aftected magnets and had intelligence. It will be able to 

r contrivances, through the medium of course laid out or to ME 
h were controlled the movements of the. in advance; it will be dneh 
and rudder, and also the operations ing between what it ought and. 4d 
ther a not to do, and of or, 
otherwise state 
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invention saw in it merely an automobile 
torpedo, which was to be used for the pur- 
pose of blowing up battle-ships, with doubtful 
success. The general impression was that I 
contemplated simply the steering of such a 
vessel by means of Hertzian or other rays. 
There are torpedoes steered electrically by 
Wires, and there are means of communicat- 
ing without wires, and the above was, of 
Course, an obvious inference. Had I accom- 
plisked nothing more than this, I should have 
Made a small advance indeed, But the art 
1 have evolved does n 
the cha: 


NEO all the inn 
ements, as 
do inbonii well 


y 
of all 
Many, of an 
Cia La a dividuaj 


3. have been impossible without thisnet 
, ture, and which, in my opinion, mušt 


to submarine and ačrial vessels, Thereisvir- 
tually no restrietion as to the amount ofer- 
plosive it can carry, or as to the distanceat 
whieh it can strike, and failure is almostin- 
possible. But the force of this new principle 
does not wholly reside in its destruetivenes. 
Its advent introduces into warfare an ele 
ment which never existed before—a 
machine without men as a means of. 

and defense. The continuous de! ent 
this direction must ultimately make war 
mere contest of machines without meni 
without loss of life —a condition whioh will 


be 


reached as preliminary to p 

The future will either bear out or 

these views. My ideas on this sobjest k 

been put forth with deep conviotion, %W% 

a humble spirit. ee 
"The establishment of permanent pe 

relations between nations would mošt tun 

'tively reduce the force retarding the of tbiš 

Mass, and would be the best solution 

great human problem. But will HU 
universal peace ever be realized! 


i all d 
that it will. MIJE it s ba, 
ini 
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THE THIRD PROBLEM: HOW TO INoRpag: 
FORCE ACCELERATING THE HUMAy 
THE HARNESSING OF THE sun's g 
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OF the three possible solutions of the main 
problem of inereasing human energy, this is 
by far the most important to Consider, not 
only because of its intrinsic signif ance, but 
also because of i intimate bearing on all 
the many elements and conditions w hich de- 
termine the movement of humanity. In order 
to proceed systematically, it would be neces- 
sary for me to dwell on all those considera- 
tions which have guided me from the outset 
in my eflorts to arrive at a solution, and 
which have led me, step by step, to the re- 
sults I shall now describe, As a preliminar 

study of the problem an analytical investi- 
gation, such as I have made, of the ehief 
forces which determine the onward move- 


be of advanta 
in ide 


ige, particularly in 
of that hypothetic: e 
hich, a explained in the k 
ure of human energy; 
specifically here, as | would desire 
Would lead me far beyond the se of t 
present subject. Suflice it to > that the 
Fesultant of all these for 
the direction of reason, whi h, therefore, de- 
termines, at; any time, the direction of human 
This is to say that every effort 
Whieh is seientifically applied, rational, use- 
ful, or practical, must be in the direction in 
which the mass is moving. The practical, 
rational man, the observer, the man of busi- 
ness, he who reasons, caleulates, or deter- 
mines in advance, carefully applies his eflort 
so that when coming into eftect it will be in 
the direction of the movement, making it 
thus most eflicient, and in this knowledge 
and ability lies the secret of his success, 
Every new fact discovered, every new ex- 
perience or new element added to our know- 
ledge and entering into the domain of rea- 
son, affects the same and, therefore, ehanges 
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PIG. 9. EXPERIMENT TO ILLUSTRATE THE CAPACITY OF THE OSCILLATOR FOR CREATING 
A GREAT ELECTRICAL MOVEMENT. 


"The ball shown in the photograpb, covered witli a polished metallic coating o£ twenty sguare 
surface, represents a large reservoik of electricity, ana tle inverted tin zun imdernesih, dile pij 


rim, a big opening through which the electricity can escape before filing the 


reservolr. "The gnantity 


of electricity set in movement is so great that, although most of it eseapes thron; zh the ri ia 
rj a a aa rn o a oa filled to over 
tlowing (ns is evident from the diseharge escaping on the top of the ball) one hundred and fifty thou- 


simd times per second. 


the direction of the movement, which, how- 


the morning, 
note that all 


steam-power; the trains bring our breakfast 
from distant localities; the elevators in our 
dwelling and in our ofiice building, the cars 
that carry us there, are all driven by power; 
in all our daily errands, and in our very life- 
pursuit, we depend upon it; all the objects 
we see tell us of it; and when we return to 
our machine-made dwelling at night, lest we 
should forget it, all the material comforts of 
our home, our cheering stove and lamp, re- 
mind us-how much we depend on power. And 
when there is an accidental stoppage of the 
machinery, when the city is snow-bound, or 
the life-sustaining movement otherwise tem- 
porarily arrested, we are afirighted to realize 
19 


THE PROBLEM OP 


und theories, con 
moved by a for 
movement in the light ot 4 
and applying. the simple 
jes to the analysis of 
ived av these solutions, 
> that they were taught to me 
childhood. "These three words 
y-notes of the Ghristi, 


eulatior idering man 
ma 
inexplicablo 
mechanical. one 
rinciple 
princij 
the same 
only to re 
in my e 


ment. The; € solutions 
which are po lat great problem, 
and all of them have one object, one end, 
namely, to inerease human energy. When 
we recognize this, we cannot help wonder- 
ing how profoundly wise and sejentifie 
and how immensely practical the Christian 
religion is, and in what a marked contrast ib 
stands in this respect to other religions, 
It is unmistakably the result of practical 
experiment and scientific observation which 
have extended through ages, while other 
religions seem to be the outcome of merely 
abstract reasoning. Work, untiring eftort, 
usefuland aceumulative, with perioda o£ rest 
and recuperation aiming at higher eflicieney, 
is its chief and Sver-recurring command. 
Thus we are inspired both by Christianity 
and Science to do our utmost toward in- 
creasing the performance of. mankind, This 
most important of human problems [ shall 
now specifically consider, 


THE SOURCE OF HUMAN ENERGY —THE 
THREE WAYS OF DRAWING ENEKGY FROM 
THE SUN. 
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of man more of the sun's energy. We honor 
žnd revere those Breat men of bygone times 
Whose names are linked with. immortal 
achievementa, who have proved themselves 
benefactors of humanity—the religious re- 
former. with his Wise maxima of life, the 
phil sopher with his deep truthg, the mathe- 
matician with. his formule, the physicist 
With his laws, the discoverer with bio prin- 
Ciples and secrets wrested from nature, tke 
artist with his forms of the beautiful; but 
who honors him, the greatest of all, —who 
can tell the name of him,— who first turned 
to use the sun's energy to save the efTort of 
a weak fellow-creature? That was mam'8 first 
act of scientific philanthropy, and its con- 
Seguences have been incalculable, 

From the very beginning three ways of 
drawing energy from the sun were open to 
man. The savage, when he warmed his frozen 
limbs at a fire kindled in some way, availed 
himself of the energy of the sun stored 
in the burning material. When he carried 
a bundle of branches to his cave and burned 
them there, he made use of 
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can be no doubi 
Way. A fire, 
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He then very 
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Final he le; 
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the same order. 
£y stored in wood 
aking, fuel, led to 
A great stride in 


to that subtle move- tl 


old process in 
it utilization o£ 
Hum; and, thir 
es of electrica; 
vhatever way 
at, their practi 


(PHE GENTURY MAGAZINE, 


ines. IE we 
three lines. 

ei by a cold pro 
setrical energy in an 
em mer, we shall 
his energy 
I£ we are 
y from the am- 


j ii 
ana ti need, both in the 


shall nee 


nisslon. s - 
industria! scale, we sl 

ec jed to se extensively electric gene- 

OE once more, iron. Whatever we may 

'ron will probably be the chief means of 

C gecomplishment in the near future, possibly 

' more so than in the past. How long its reign 

last is dificult to tell, for even now alu- 

n is looming upasa threatening com- 

tor. But for the time being, next to 

g new resources of GČEA dt is of 

greatest importance to make improve- 

in the ramifaciuro ani ubilizabion of 

Great advances are possible in these 

'directions, which, if brought about, 

enormously. lase the useful per- 
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IN IRON MANUFACTURE. 
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positive impelling force due toiroy el 
measured by the sum of those to proi 
which is sixteen—that is, this fora? 
have four times its m 
umple is, of course, merely intended tovi" 
an idea of the immense increase in then 
performance of mankind which wonli 
from a radical reform of the iron industi te 
supplying the implements of warfapa 
A similar inestimable advantage in tke 
saving of energy available to man vouli 
be secured by obviating the great waste cf 
coal which is inseparably connected with the 
present methods of manufacturing iron. ln 
some countries, as in Great Britain, ite 
hurtful effects of this sguandering of ful 
are beginning to be felt. The price of cnl 
is constantly rising, and the poor are made 
to sufier more and more. 'Though we are 
still far from the dreaded " exhaustionot tke 
coal-fields," philanthropy commands ts to 
invent novel methods of manufacturingim, 
which will not involve such barbarous vast | 
of this valuable material from which we de 
xive at present most of our energy. Itisoti 
duty to coming generations to leave 


present value, Tko 


4 store of enerey intaet for them, or at 


not to touch if until we shall have periece 
'ocesses for burning eoal more efiiciet 
hose who are to come after us vil 
di we do. We should be 
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IMINIUM 
AGE OF ALUMINTUM 
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LIZING pOTENCY OF THE NEW,METAL, 
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ddvances made in iron of late 


ave mrrived virtually at the limits 


od improvemeni 
very mat 


We cannot hope to in- 
ase ile strengih, 
city, hardness, 
at to make it mu« 
ite magnetic onalities. More recentiy a no- 
table gain was secured by the mixture of a 
small percentage o£ nickel with the iron, but 
ot much room for further advance 


there is ni ) 1 
in this direction. New discoveries may be 


I, but they cannot greatly add to 
the valuable properties of the metal, though 
dhey may considerably reduce the cost of 
 manufaciture. The immediate future of iron 
is assured by its cheapness and its unrivaled 

di id magnetic gualities. "These 

'are such that no other product can compete 
with it now. But there can be no doubt that, 
(ata time not very distani, iron, in many of 
"now uncontested domains, will have to 
the scepter to another: the coming age 
ethe age of aluminium. It is only sev- 
since this wonderful metal was 

d by Woehler, and the aluminium 
scarcely forty years old, commands 
attention of the entire world. 

dg has not been recorded in 

dion before. Not long 

old at the fanciful price 
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(Ile absolutely unavoida 
A ranice ot io En 
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convey an eleclri 
ium wires th 
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domestic and ot! 
ehance of v competine M 
ter material reduction of ine pra lie 
minium cannot but be fatal to čao stal 
the progress of the former will mo aM 
unchecked, for, as ib ever happeng j 
cases, the larger industry will Bi 
smaller one: the giant eopper interesig tie 
control the pygmy aluminium interest, di 
the slow-pacing copper will reduce the la 
gait of aluminium. This will only delana 
avoid, the impending catastrophe. ee 

Aluminium, however, will not stop 
downing copper. Before many years kam 
passed it will be engaged in a fiarce strugelu 
with iron, and in the latter it will find sm 
adversary not easy to conguer. The issueot 
the contest will largely depend on whether 
iron shall be indispensable in electric me 
chinery. This the future alone can de 
cide. The magnetism as exhibited in inn 
isan isolated phenomenon in nature. Wlat. 
ib is that makes this metal behave so radi 
cally different from all other materials in 
this respect has not yet beer ascertainel, 
though many theories have ben suggestel. 
As regards magnetism, the molecules of ile 
various bodies behave like nollow besmš 
partly filled with a heavy fiuid and bala 
in the middle in the manner of a s 
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the advantages it offers are only 
So long as we use foehle map: 


reat m 

ults will be obt 
without it. In fact, I have 
electric transformers in which 
employed, and which are 
forming ten times as much 
of weight as those with iron. This result i 
attained by using elect; Currents of a very 
high rate of vibration, produced in novel 
ways, instead of the ordinary Currents now 
employed in the industries, 1 have also sue- 
ceeded in operating electric motors without 
iron by such rapidly vibrating currents, but 
the results, so far, have been j 
obtained with ordinary motors Constructed 
of iron, although theoretically the former 
should be capable of performing incompa- 
rably more work per unit of weight than the 
latter. But the seemingly insuperable difi- 
culties which are now in the Way may be 
overcome in the end, and then iron will be 
done away with, and all electric machinery 
will be manufactured of aluminium, in aj] 
probability, at prices ridieulously low. This 
would be a severe, if not a fatal, blow to 
iron. In many other branches of industry, 
as ship-building, or wherever lightness of 
structure is reguired, the progress of the 
new metal will be much guieker. For such 
uses it is eminently suitable, and is sure to 
supersede iron sooner or later. Ji is highly 
probable that in the course of time we shall 
be able to give it many of those gualities 
which make iron so valuable. Š 

While it is impossible to tell when this 

industrial revolution will be consummated, 
there can be no doubt that the future be- 
longs to aluminium, and that dn times to 
come it will be the se nezna O oe 
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EFFORTS TOWARD OBTAINING MORE ENERGY 
FROM COAL—THE ELECTRIC TRANSMIS- 
SION— THE GAS-ENGINE—THE COLD-COAL 
BATTERY. 


I REMEMBER that at one time considered 
the produetion of electricity by burning coal 
in a battery as the greatest achievement to- 
Ward advancing civilization, and I am sur- 
prised to find how much 

of these subjects has 


efliciently, 
makeshift, 
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available 
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- obtained from 
sa net gain to 
more effective as il 
nditure of human eftort, and as 
st of all known methods of 
energy from the sun contributes in 
to the advancement of civiliza- 
'electricity enables us also to get 
much more energy than was 
in the old ways. Instead of 
—the coal to distant places of 
n, we burn it near the mine, de- 
city in the dynamos, and trans- 
—to remote localities, thus 
saving. Instead of 
p in a factory in the 
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in this manner it 
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"The introductici 
much facilitate 
gas industry 
electric light mor« 
utilized for heatir 
poses. In 
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to distant place imption;a en DM 
able saving both in the cost of trapa oi 
and in utilization o£ the energy of prei 
being thus effected. In the presents. 
the mechanical and electrical arts th ai 
rational way of deriving energy from ga 
evidently to manufacture gas close seta 
coal store, and to utilize it, either on the 5 
or elsewhere, to generate electricity to 4 
dustrial uses in dynamos driven ital 
engines. The commercial success of suh, 
plant is largely depenient upon the pralne 
tion of gas-engines of great nominal home 
power, which, judging from the keen etivig 
in this field, will soon be forthcoming. ln. 
stead of consuming coal directly, as ust, 
gas should be manufactured from it ani 
burned to economize energy. 

But all such improvements cannot be me 
than passing phases in the evolution towani 
something far more perfect, for ultimatelj 
we must suceeed in obtaining electricit 
from eoal in a more direct way, involvinga | 
great loss of its heat-energy. Whether cl 
can be oxidized by a cold process is stila. 
guestion. Its combination with oxyget 
ways evolves heat, and whether the eni 
of the combination of the carbon with 
GE element can be turned dire 
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automobile, 
these and many other problems will ke He 


ter solved, and in a more scientific 
by a light-storage battery. ROSI 


ENERGY FROM THE MEDIUM—THE WINDMILL 
AND THE SOLAR ENGINE—MOTIVE POWER 
FROM  TERRESTRIAL HEAT— ELECTRICITY 
FROM NATURAL SOURCES. 


BESIDES fuel, there is abundant material 
from which we might eventually derive 
power. An immense amount of energy is 
locked up in limestone, for instance, and 
machines can be driven by liberating the 
carbonic acid through sulphuric acid or 
otherwise. I once constructed such an en- 
gine, and it operated satisfactorily. > 
But, whatever our resources of primary 
energy may be in the future, we must, to 
be rational, obtain it without consumption 
of any material. Long ago | came to this 
conelusion, and to arrive at this result only 
two ways, as before indicated, appeared pos- 
sible—either to turn to use the energy of 
the sun stored in the ambient medium, or 
to transmit, through the medium, the sun's 
energy to distant places from some locality 
where it was obtainable without con 
tion of material. At that time Ia 
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hat a wave- 
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tin commercjally with the 

allowing po ki far the better ma- 

94 energy to ho obtalned ion ata a 
W ind-power has been, in old rei tik 
pstituatla Value to man, it for pi ing else 
ge for enabling him to cross the seas, ani 

JS even now a very important. factor in 
travel and transportation. But there are 
Sreat. limitations in this ideally simple 
method of utilizing the sun's energy. The 
machines are large for a given output, and 
the power is intermittent, thus necessitating 
the storage of energy and increasing the 
Cost: of the plant. 

A far better way, however, to obtain 
power would be to avail ourselves of the 
Sun's rays, which beat the earth incessantly 
and supply energy at a maximum rate of over 
four million horse-power per sguare mile. 
Although the average energy received per 
Sduare mile in any locality during the year 
is only a small fraction of that amount, yet 
an inexhaustible source of power would be 
opened up by the discovery of some eflicient 
method of utilizing the energy o£ the rays. 
'The only rational way known to me at the 
time when I began the study of this subject 
was to employ some kind of heat- or ther- 
modynamic engine, driven by a volatile finid 
evaporated in a boiler by the heat of the 
rays. Buteloserinvestigation of this method, 
and caleulation, ee that, a 
ing the apparently vast amount of energy 
Poaoi jed žen the sun's rays, only a small 
fraction of that energy could be actually 
| utilized in manner. Furthermore, the 
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opened up, of which v 
now. We may even find w; 
forces such as magnetism or gravi 
driving machinery without Using any ct 
means. Such realizations, though highi a 
probable, are not impossible. An evan 
witl best convey an idea of what we can Pe 
to attain and what we can never ata 
Imagine a disk of some homogenenus maje. 
rial turned perfectly true and arTanged ig 
turn in frietionless bearings on a horizont] 
shaft above the ground. This disk, beingun. 
der the above conditions perfectly balantei, 
would rest in any position. Now, it is posek 
ble that we may learn how to make steha 
disk rotate continuously and perform work 
by the force of gravity without any further 
effort on our part; but it is perfectly im 
possible for the disk to turn and to do vat, | 
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A, medium witn little ene 5 B,B, ambient medium 
it mnoh energy ; 0, potli or tne energ 


tion, an inclosure 7, as illustrated in dia- 
Sram D, such that energy could not be 
transferred across it except through a chan- 
nel or path 0, and that, by some means or 
other, in this inelosure a medium were main- 
tained which would have little energy. and 
that on the outer side of the same there 
would be th ordinary ambient medium with 
much energy: Under these assumptions the 
energy would flow through the path O, as in- 
dicated by the arrow, and might then be con- 
verted on its passage into some other form 
of energy. "The guestion was, Could such a 
condition be attained? Could we Pproduce 
artificially such a "sink? for the energy of 
the ambient medium to flow in? Suppose 
that an extremely low temperature could be 
maintained by some process in a given space; 
the surrounding medium would then be com- 
pelled to give oft heat, which could be con- 
verted into mechanical or other form of en- 
ergy, and utilized. Ne oalike such a plan, 
we should be enabled to get at any point oč 
the globe a a upe of energy, 
ay and lore than this, reasoning 
oe t, it would seem possible to 
cireulation of the medium, 

čhe energy at a very rapid 
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ke let 6 flow in continually? To 
ai such a "sink," or "cold hole," as we 
might say, in the medium, would be eguiva- 
Jent to producing in the lake a space either 
empty or filled with something much lighter 
than water. This we could do by placing in 
'the lake a tank, and pumping all the water 
out of the latter. We know, then, that the 
water, if allowed to flow back into the tank, 
would, theoretically, be able to perform ex- 
netly the same amount of work which was 
used in pumping it out, but not a bit more. 
iseguently nothing could be gained in this 
.. m of first raising the water 
| and then letting it fall down. This would 
| that it is impossible to create such a 
sink in the medium. But let us reflect a 
Heat, though following certain 
laws of mechanics, like a fluid, is 
ii is energy which may be con- 


| analogy complete and true, 
assume that the water, 
tank, is converted into 
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less to pump out than flows in, 
words, less energy will be need, 
tain the initial condit idi 
by the fall, and this is to say tka 
energy will be gained from the 
What is not converied in fowing down cm 
just be raised up with its own ONErgy, ani 
what is converted is clear gain. Thus the 
virtue of the principle I have discovered Te 
sides wholly in the conversion of the energy 
on the downward flow. 


FIRST EFFORTS TO PRODUCE THE SELE-AgR 
ING ENGINE—THE MECHANICAL OSCILLA- 
TOR— WORK OF DEWAR AND LINDE— 
LIGUID AIR. 


HAVING recognized this bruth, T began to. 
devise means for Carrying out my idea, 
and, after long thought, I finally conceived 
a combination of apparatus which should 
make possible the obtaining of power from. 
the medium by a process of continuous cole 
ing of atmospheric air. This apparatus, by. 
continually transforming heat into mechan- 
icalwork, tendedto become colder and colit 
and if it only were practicable to reacha 
low temperature k ia manner, dag 
eat could be produced, 
K (the medium. 

to the st 
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caleulation, 
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cal manner by 
in the beginning 


be principles involved, ag 
showed that the resuli 1 
ot be renehed in a praetj 
rdinary machine; 


K be of engine 

tur] ne," which at 
better chances for a 
e lea. Soon I found, how. 
ever, that the turbine, too, Was unsuitable 
But my conclusions showed] that it pena 
of a peculiar kind could be brought to a 
high degree of perfeetion, the plan I had con- 
ceived was realizable, and [ resolved to pro- 
ceed with the development of sueh an engine, 
the primary object of which was to secure 
the greatest economy of transformation 
of heat into mechanica] energy. A charac- 
teristic feature of the engine was that the 
work-performing piston was not connected 
with anything else, but was perfectly free to 
vibrate at an enormous rate. The mechan- 
ical dificulties encountered in the construc- 
tion of this engine were greater than I had 
anticipated, and I made slow progress. This 
work was continued until early in 1892, when 
I went to London, where I saw Professor 
Dewar's admirable experimentswith liguefied 
gases. Others had liguefied gases before, and 


seemed to ofTe 
ion of the idea 


notably Ozlewski and Pictet had performed 
ereditable early experiments in this line, but 
there was such a vigor about the work of 
Dewar that even the old appeared new. His 
experiments showed, though in a way difer- 
ent from that I had imagined, that it was 
possible to reach a very low temperature by 


transforming heat into mechanical work, an 
Ireturned, deeply impressed with what I had 
seen, and more than ever convinced that my 
plan was practicable. 'The work temporarily 
interrupted was taken up anew, and soon I 
had in a fair state of perfection the engine 
which I have named "the mechanical oscil- 
lator.". In this machine I suceeeded in doing 
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Jn the proces, 
ved it, f 


E such machines existed. The 
Mechanical oscilator was the first ele- 
ment of this combination, and having per- 
fected this, I turned to the next, which was 
an air-compressor of a design in certain re- 
specis resembling that of the mechanical 
oscilator. Similar dificulties in the con- 
struetion were again encountered, but the 
Work was pushed vigorously, and at the 
close of 1894 1 had completed these two 
elements of the combination, and thus pro- 
duced an apparatus for compressing air, 
virtually to any desired pressure, incom- 
parably simpler, smaller, and more eflicient 
than the ordinary. I was just beginning 
work on the third element, which together 
with the first two would give a refrigerating 
machine of exceptional efficiency and sim- 
plicity, when a misfortune befeli me in the 
burning of my laboratory, which erippled my. 
labors and delayed me. Shortly afterward 
Dr. Carl Linde announced the liguefaction 
of air by a self-cooling process, demonstrat- 
ing that it was practicable to proceed with 
the cooling until liguefaction of the nir took 


id. place. This was the only experimental proof 


which I was still wanting that energy was 
obtainable from the medium in the manner 
contemplated by me. 

The liguefactionof air bya self-eoolingpro- 
cess was not, as popularly believed, an acci- 
dental discovery, but a scientific result which 
could not have been delayed much longer, 
and which, in all probability, could not have 
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mortal achievement. The 
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but so far it has been 
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pe ali very low lem ra j 
talna kolki ne nt; it takes coal to 
kia cold. In oxygen manufacture ib 
sea ikrev compete with. the electrolytic 
ia For use as an explosive it is un- 
SEU ., because its low temperature again 
nie it to a small eficiency, and for 
motive power purposes its cost is still by far 
Eh, Ib is of interest to note, how- 
OM that in driving an engine by liguid air 
a certain amount of energy may be gained 
drom the engine, or, stated otherwise, from 


jent medium which keeps the engine 
em nm two hundred pounds of iron- 
'easting of the latter contributing energy at 


rate of about one effective horse-power 
Sem one hour. But this gain of the con- 


isumer is ofiset by an egual loss of the 
producer. 


ical details are still to be perfected 
lifiiculties of a difterent nature to 
red, and I cannot hope to produce 
ing machine deriving energy from 
it medium for a long time yet, 
ay expectations should material- 
circumstances have occurred 
retarded my work of late, but 
ons the delay was beneficial. 

jons was that I had ample 

at the ultimate possibili- 
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of a novel kind, c 
immense electric 
vented and perfected, and a co; 
against the dangers of the high ee 
rents had to be abtained in the system 
jis practical introduction. coni ke sit 
thought of. Al this could not be derejo 
few weeks or months, or even years mu 
work reguired patience and Constant ap li 
cation, but the improvements came, toni 
slowly. Other valuable results were kn 
ever, arrived at in the course of this long 
continued work, of which I shall endeavor to 
give a brief aceount, enumerating the chist 
advances as they were successively efiected, 
The discovery of the condueting proper. 
ties of the air, though unexpected, was only: 
a natura] result of experiments in a special 
field which I had carried on for some yes 
before. It was, I believe, during 1889 that. 
certain possibilities oflered by extremely 
rapid electrical oscillations determined me 
to design a number of special m 
adapted for their investigation. 
the pečuliar reguirements, the construč! 
of these: machines was very dificul, ai 
consumed much time and eflort; lut) 
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H extent that 
important de; 
1ny results, 


ib now 
Parbment, 
ig ougi 
oseillations, and man 
h £ then can nos bo 
V their means, | stili o 
bow, nine Years ago, 
of a powerful indue: 
Jody to demonstrate 
i lety the Comparative 
9E very rapidly vibrating elo 
tric currents, and [ can stil] recall the ag. 
tonishment of my audience, 
undertake, with much legs apprehension than 
Ihadin ti b transmit through 
my body with such currents the entire elec- 
trical energy of the dynamos now working 
at Niagara 
power. I have produced electrical 
tions which were of such intensity that 
when cireulating through my arms and chest. 
they have melted wires Whieh joined m; 
hands, and still I felt no ineonvenience, 1 
have energized with such oscillationsa loopof 
heavy copper wire so powerfully that masses 
of metal, and even objects of an electrical 
resistance specifically greater than that of 
human tissue, brought close to or placed 
within the loop, were heated to a high tem- 
perature and melted, often with the violence 
ofan explosion, and yet into this Very spacein 
which this terribly destructive turmoil was 
going on I have repeatedly thrust my head 
without feeling anything or experjencing in- 
jurious after-effects, 

Another observation was that by means o£ 
such oscillations light could be produced in 
a novel and more economical manner, which 
promised to lead to an ideal system of elec- 
tric illumination by vacuum-tubes, dispens- 
ing with the necessity of renewal o£ lamps 
Or incandeseent filaments, and possibly 
also with the use of wires in the interior 
of buildings. The eficieney of this light 
inereases in proportion to the rate of the 
oscillations, and its commercial success is, 
therefore, dependent on the economical pro: 
duction of electrical vibrations of transcei 
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ince my first demon- 
1 before a scientific 


I would now 


forty or fifty thousand horse. k 


lonstrating the practicability of 
of transmission, the thought 
naturally occurred to me to use the earth as 


V. a conductor, thus dispensing with al wires. 


Whatever electricity may be, it is a fact 
that it behaves like an ineompressible fluid, 
and the earth may be looked upon as an 
immense reservoir of electricity, which, [ 
thought, could be disturbed eflectively by a 
Properly designed eleetrical machine. Ac- 
cordingly, my next efforts were directed to- 
Ward perfecting a special apparatus which 
would be highly eftective in ereating a dis- 
turbance of electricity in the earth. The 
progress in this new direction was neces- 
sarily very slow and the work discouraging, 
until I finally suceeeded in perfeeting a novel 
kind o£ transformerorinduction-coil, partieu- 
larly suited for this special purpose. "That it 
is practicable, in this manner, not only to 
transmit minute amountsofelectrical energy 
for operating delicate electrical devices, as I 
contemplated at first, but also electrical en- 
ergy in appreciable guantities, will appear 
from an inspection of Fig. 4 (see p. 186), 
which illustrates an actual experiment of 
this kind performed with the same apparatus. 
The result obtained was all the more re- 
markable as the top end of the coil was not 
connected to a wire or plate for magnifying 


the eftect. 
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he firsbvaluable result of myexperiments 


latter line a systemof telegraphy with- 


out wires resulted, which I described in two 
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H February 
jentil es in Februar; 
sejami eki SOS, Ik ja me- 

V lustrabed in dia- 


Il arrange- 
it then, 
tes 


elastic walls, whieh is supposed to be elosed 
and filled with a light and incompressible 
fiuid. By striking repeatediy one of the 
prongs of the tuning-fork Z, the small piston 
p below would bevibrated, and its vibrations, 
transmitted through the fluid, would reach 
the distant fork 7, which is " tuned" to the 
fork EF, or, stated otherwise, of exactly the 
same note as the latter. The fork F, would 
now be set vibrating, and its vibration would 
intensified by the continued action of the 
fork F until its upper prong, swing- 
out, would make an electrical connec- 
ih a stationary contact €", starting 
manner some electrical or other ap- 
"which may be used for recording 
Jn this simple way messages 

ged between thetwo stations, 
provided for this 


the distant vertical receiving-wire ESP, 
exciting corresponding electrical oscillationa 
in the same. In the latter wire or eirenit ig 
included a sensitive device or receiver KA 
which is thus set in action and made to ope 
erate a relay or other appliance. Each sta. 
tion is, of course, provided both with a Source 
0£ elecirical oscillations S and a sensitiva 
receiver S, and a simple provision is made 
for using each of the two wires alternately 
to send and to receive the messages. 

The exact attunement of the two cirenita. 
secures great advantages, and, in fact, it is 
essential in the practical use o£ the system. 
In this respect many popular errors ( 
and, as a rule, in the technical reports 
this subject cireuits and appliances are de-. 
seribed as aflording these advantages when 
from their very nature it is evident that 
this is impossible. In order to ati 
best results il jali e 
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eseribel these simple p inciples 
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by" Hertzian" radiations, This 
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vestigations of the lamenty 
given rise, About thirty 
Maxwell, following 
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experi- 

overed. 
Repeating his experiments and. reaching 
diierent results, 1 ventured to point out 
this oversight. "The strength of the proofs 
brought forward by Hertz in support of 
Maxwell's theory resided in the correct esti- 
mate of the rates of vibration of the cirenits 
he used. But I ascertained that he could 
not have obtained the rates he thought he 
Was getting. The vibrations with identical 
apparatus he employed are, as a rule, much. 
slower, this being due to the presence of air, 
which produces a dampening eftect upon a 
rapidly vibrating electric cireuik of high 
pressure, as a fluid does upon a vibrating 
tuning-fork. OI have, however, discovered 
since that ti 
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Communication to 
earth 


chiefiy on 
ih if could 


distanceg  t 


h the in- €, ibl 


with 
then at 


This light- 
the earth's 
Many as twenty thousand 
times per second, the rotation in these 
parts being opposite to what it would be in 
the southern hemisphere, while in the region 
of the magnetic eguator it should not rotate 
at all. In its most sensitive state, which is 
difficult to attain, it is responsive to electric 
or magnetic infiuences to an ineredible de- 
gree. The mere stiftening of the museles of 
the arm and Conseguent slight electrical 
change in the body of an observer standing 
at some distance from it, will Pperceptibly 
aftecbit. When in this highly sensitive state 
it is capable of indicating the slightest mag- 
netic and electric changes taking place in 
the earth. The observation of this wonder- 
ful phenomenon impressed me. strongly that 
communication at any distance could be 
easily effected by its mea; 


[ENSE ELECTRICAL MOVEMENTS—THE 
H RESPONDS 10 MAN—INTERPLANE- 
Y COMMUNICATION NOW PROBABLE. 


to concentrate my eflorts upon 
a resoine task, though it involved 
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reat sacrifice, 


the dificulties to be mas- 
at Iraouldihopo ko con- 
after years of labor. Ib 


summate ib only r work to which I would 
pisani ia dele myself, but 1 

ed ka eonviction. that my energies 
ned € be more usefully employed; for 1 
oa NO. that an eficient apparatus for 


reči vd CM 
jon of powerful electrical oscilla. 
prou te needed for that specilic pur- 
mas the key to the solution of other 

most: important electrical and, in fact, human 
problems. Not only was communication, to 
any distance, without wires possihle by its 
means, but, likewise, the transmission of en- 
erey in great amounts, the burning of the 
abmospheric nitrogen, the production of an 
eflicient illuminant, and many other results 
of inestimable scientific and industrial value. 
Finally, however, I had the satisfaction of 
accomplishing the task undertaken by the 
use of a new principle, the virtue of which 
| is based on the marvelous properties of the 
electrical condenser. One of these is that 
can diseharge or explode its stored energy 

| inconceivably short time. Owing to 

is unegualed in explosive violence, 

ion of dynamite is only the breath 
Consumptive compared with its dis- 

- Ji is the means of producing the 
current, the highest electrical 

the go commotion in the 

of its properties, egually 

diseharge may vibrate 
to many millions per 
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formed v 
illustrate so a 
HE idea the magnitude of th 
ally produced. The eomplet 
of the figures referred to maka lei 
description of them unnecesgaro > Ule 
However extraordinary the ri 
may appear, they are bit rine skom 
with thoso which are attainable by gpmratel 
designed on these same principles Poai 
produced electrical diseharges the a ik 
path of which, from end to end, was 
ably more than one hundred feet lon ih 
it would not be dificult to reach lengtko ui 
hundred times as great. [ have podih 
electrical movements oecurring at the rate 
of approximately one hundred thousand 
horse-power, but rates of one, five, or ten 
million horse-power are easily practieghja 
In these experiments effects were developed 
ineomparably greater than ANDY ever 
duced by human agencies, and yet these re. 
sults are but an embryo of what is to be. 
That communication without wires to: 
point of the globe is practicable with s 
apparatus would need no demonstratje 
but through a discovery which I made 
tained absolute certitude. Popularly 
plained, it is exactly this: When we 
the voice and hear an echo in 
know that the sound of the 
have reached a distant wall, 
and must have been refi 
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1 vessel a tiče 

> same, Or its speed: op we 

lover the earth a wave o£ electricjty 

iny rate we de re, from the 
pace of a kurtle up to lightning spe 

With these developments we haye even 

reason to anticipate that in 
stant most telegraphic me: S across the 
ns will be transmitted without cables 
hort distances We need a " wirelegg" 
telephone, which reguires no expert opera- 
tors. e greater the spaces to be bridged, 
the more rational becomes Communication 
without wires. The cable is not onlyan easily 
damaged and costly instrument, but it limits 
us in the speed of transmission by reason of a 
certain electrical property inseparable from 
its construction. A properly designed plant 
for efiecting communication without wires 
ought to have many times the working capa- 
city o£ a cable, while it will involve ineom- 
parably less expense. Not a long time will 
pass, I believe, before communication by cable 
will become obsolete, for not only will sig- 
naling by this new method be guicker and 
cheaper, but also much safer, By using 
some new means for isolating the messages 
which I have contrived, an almost perfect 
privacy can be secured. 

I have observed the above effects so far 
only up to a limited distance of about six 
hundred miles, but inasmuch as there is 
virtually no limit to the power of the vi- 
brations producible with such an oscilator, 
I feel guite confident of the success of 
such a plant for efrecting transoceanic 
communication. Nor is this all. My mea- 
surements and calculations have shown that 
it is perfectly practicable to produce on our 
globe, by the use of these principles, an 
electrical movement of such magnitude 
that, without the slightest doubt, its efiect 
will be perceptible oni some of our nearer 
planets, as Venus an hi 
Mere. possibility. anetary communi- 
calion has entered the stage of proba- 
bi fact, that we can 
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. Besides Mmachinery for producing vibra- 
tions Of the reguired Power, we must have 
delicate means capable of revealing the ef- 
fects of feeble infiuences exerted upon the 
earth. For such purposes, too, I have per- 
fected new methods. By their use we shall 
likewise. be able, among other things, to 
detect at considerable distance the presence 
o£ an ieeberg or other object at sea. By 
their use, also, I have discovered some ter- 
restrial phenomena still unexplained. That 
We can send a message to a planet is cer- 
tain, that we can get an answer is probable: 
Man is not the only being in the Infinite 
gifted with a mind. 


TRANSMISSION OF ELECTRICAL ENERGY TO 
ANY DISTANCE WIIHOUT. WIRES—NOW 
PRACTICABLE—THE BEST MEANS OF IN- 
CREASING THE FORCE ACCELERATING THE 
HUMAN MASS, 


THE most. valuable observation made in 
the course of these investigations was the 
extraordinary behavior of the atmosphere 
toward electric impulses of excessive elec- 
tromotive force. "The experiments showed 
that the air at the ordinary pressure be- 
came distinetly conducting, and this opened 
up the wonderful prospect of transmit- 
ting large amounts of electrical energy 
for industrial purposes to great distances 
without wires, a possibility which, up to that 
time, was thought of only as a scientific 
dream. šher investigation revealed the 
important fact that the conduetivity im- 
parted to the air by these electrical impulses 
of many millions of volts increased Very 
ith the degree of rarefaction, so 
ita at very moderate altitudes, 
accessible, offer, to all ex- 
lence, a perfect conducting 
in a copper wire, for currents 
racter. 
discovery of these new proper- 
atmosphere not only opened up 
ility of transmitting, without 
in large amounts, but, what 
e significant, it afforded the 
hat energy could be transmitted 
inner economically. In this new 
b matters little—in fact, almost 
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ei h avo operated several model plants 
apa nim the same conditions which will 
o large plant of this kind, and the 
--da ibility of the system is thoroughly 
o eatstet, 'The experiments bio shown 
ively that, with two terminals main- 
a nenien of not more than thirty 
thousand to thirty-five thousand feet above 
sea-level, and with an electrical pressure of 
fifteen to twenty million volts, the energy of 
'thousands of horse-power can be transmitted 
over distances which may be hundreds and, 
df necessary, thousands of miles. I am hope- 
ful, however, that I may be able to reduce 
very considerably the elevation of the termi- 
nals now reguired, and with this object I am 


to fiy at distances of hundreds of 
deet, but, paradoxical as it may seem, the 
as I have described it in a technical 
cation, offers greater personal safety 
of the ordinary distribution cir- 
used in the cities. This is, in a 
out by the fact that,although 
con such experiments for a 
injury has been sustained 
assistants. 
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- Canada, Centri 
South America, Switzerland, and Saro 
Men could settle down everywhere, egelen 
and irrigate the soil with little ega 
convert barren deserts into ardeng, ; 
thus the entire globe could be tranageniM 
and made a fitter abode for mankind, - 
highly probable tkat if there are intel 
belngs on Mars ihey have long ago regia 
this very idea, which would explain ti, 
changes on its surface noted by astronomere 
The atmosphere on that planet, bein, 
Considerably smaller density than ihatofija 
earth, would make the task much more 
Ib is probable that we shall soon have, 
self-acting heat-engine capable of deriyi 
moderate amounts of energy from the am. 
bient medium. 'Thereis also a possibility— 
though a small one—that we May obtain 
electrical energy direct from the sun. This 
might be the case if the Maxwellian. 
is true, according to which electrical vibra- 
tions of all rates should emanate from te 
sun. I am still investigating this subject. 
Sir William Crookes has shown in his begu- 
tiful invention known as the "radiometer" 
that rays may produce by impact a mechani- 
cal efiect, and this may lead to some impor-. 
tant revelation as to the utilization of the 
Sun's rays in novel ways. Other sources ol. 
energy may be opened up, and new mel 
of deriving energy from the sun disco 
but none of these or similar 
Ments would egual in importance the tu 
z ravnica tance th 
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Šehat?, das Tagyverk 


ok, Mmeiner Hiinde, 


fs vollende! 
Nein, 
Jel ; 
Geben einst, ie 

Lo! these trees, but bare poli j 

Yet will Yield both fruii and skeltam S 
Goethe's " Hope," 
Translated by William Gibson, Com. U. 8. N. 


LATITUDE AND LONGITUDE AMONG REFORMERS. 
BY THRODORE ROOSEVELT. 


NE of Miss Mary EB. Wilkins 
delightful heroines remarks, in 
speaking of certain would-be lead- 

dia ers of social reform in her village: 
"I don't know that I think they are so 
much above us as too far to one side, Some- 
times it is longitude and sometimes it is 
latitude that separates people." This is 
true, and the philosophy it teaches ap- 
plies guite as much to those who would 
reform the politics of a large city, or, for 
that matter, of the whole country, as to 
those who would reform the society of a 
hamlet. 4 n 
There is always danger of being misun- 
derstood when one writes aboub such a sub- 
ject as this, because there are on each side 
unhealthy extremists who like to take half 
of any statement and twist it into an argu- 
ment in favor of themselves or against their 
Opponents. No single sentence or two 
suficient to explain a man's full meanin, 
any more than in a sentence or two it w 
be possible to treat the guestion of ' 


Cism, that they do not believe in the possibil- 
ity of making anything better, or do not care 
to see things better. There are also men who 
are slightly disordered mentally, or who are 
cursed with a moral twist which makes them 
champion reforms less from a desire to do 
good to others than as a kind of tribute to 
their own righteousness, for the sake of 
emphasizing their own superiority. From 
neither of these classes can we get any real 
help in the unending struggle for. righteous- 
ness. There remains the great body of the 
»people, including the entire body of those 
through whom the salvation of the people 
must ultimately be worked out. All these 
men' combine or seek to combine in vary- 
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The Boston Post 
Boston, Mass. Sept 3, 1901 


Mr. R. U. Johnson, 
The Century Magazine, 
New York City 


My dear Mr. Johnson: — 


| have persuaded Mr. Kinraide to carry over to New York the Electrical Photographs of which 
you may remember | wrote you some time ago. | am sure you will, at least, be much interested in 
seeing them. 


Mr. Kinraide will call on you probably on Thursday of this week. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Hotel Imperial 
Absolutely Fire-Proofi 
BROADWAY 8 32" STREET 
NEW YORK 
-ROBERT STAFFORD- 


My dear Mr. Johnson, 


| am guite ill this morning, it is impossible for me to leave my room to come to you. | will 
communicate with you as soon as | am able to do so. 


The oppressive heat of yesterday was too much for me. 
With many regrest[sic] | am, 


Sept. 5 — 1901 Sincerely yours, 
T. B. Kinraide 


Hotel Imperial 
Absolutely Fire-Proofi 
BROADWAY 8 32" STREET 
NEW YORK 
-ROBERT STAFFORD- 


Dear Mr. Johnson, 
lam so ill, that | feel it imprudent to remain here any longer. | am returning home tonight on 
the boat. Will you kindly take care of photographs, putting them in box, face down; until | 


communicate with you. 


Sincerely, 
TB Kinraide 


Jamaica Plain 
Sept 16 1901 


Mr R U Johnson 
Dear Mr. Johnson, 


| think you for your intrest[sic] in my recovery from the ill turn | had in N.Y. 
| feel able to try it over again — meaning of cours — to be more careful of myself. 


| found the same edition of Lord Armstrong's work in our library and have read it carefully. 


It makes no reference to the discoveries | have made and in no way conflicts with the article. | 
will be more than glad to give Lord Armstrong due credit for what he has done in a suitable manner 
in the article after we have decided upon what can be done with it. 


| feel greatly indebted to Mr. Tessla[sic] for bringing my attention to a work that | would have 
had to apologize for not knowing about it. lam also indebted to you for the pleasure of meeting 
so estimable a man — Mr. Tessla. 


| expect to be in New York about the middle of this week and hope to be able to come toa 
satisfactory decision both as to the article and photographs. 


Yours very sincerely, 
T. B. Kinraide 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N.Y. Sept 17, 1901 
Dated: Willimantic Conn 17 
To: Mr. R. U. Johnson 


Century Co. Union Sguare NY 


Will be in New York tomorrow morning will telephone 
T B Kinraide 


Mar 15 1902 
Dear Mr Johnson 


Your very pleasant letter of the 11 has been forwarded to me here. | have forwarded it to 
Miss Parker who | am sure will take much pleasure in reading it and will make the changed you 
suggest. The only reason | have, for not writing the article myself was as you say, that my 
technical methods of expression could never be used in such a paper. | therefore choose a layman 
instead. 


| assure you | am very sincerely yours, 
TB Kinraide 


THE BOSTON POST 
Boston, Mass. March 21, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 


Mr. Kinraide has sent me the manuscript of your article in regard to his experiments. | have 
made the changes suggested and | hope the copy as as now stands will be available. There is no 
objection to your cutting out the first two and the last paragraphs, should you wish to do so for 
space considerations. The paragraph on page 10, beginning "Examine for a moment" could also be 
eliminated without seriously marring the purpose of the article. Both Mr. Kinraide and myself 
should honestly be glad if the article could be used in full. It has been prepared with a deal of 
painstaking and a serious desire to make it at the same time "popular" and scientifically accurate. | 
feel myself, deeply indebted to Mr. Kinraide for his untiring patience and kindness, and, guite as 
much for his sake as my own should be glad to have it given good space and make-up. 


| should be glad to see proofs of the make-up, if it would be in accord with your custom to 
permit me to. 


By this same mail | am sending to Mr. Kinraide, who is now in Savannah, Ga. the underlining 
changes. | shall ask him to write or wire you that they meet his approval. 


Should your find further changes desirable upon a second reading, | will endeavor to make 
them. |appreciate that time you take up the matter without being familiar with the experimental 
work. You are in the best possible position to judge whether or not it is guite clear enough to be 
understood by the average reader. 


Thanking you for your kindly courtesy, | am, truly yours, 
Anabel Parker 


The Boston Post 
Boston 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Mar 25, 1902 
Dated: Charleston 
To: Mr. R. U. Johnson 


Century Pub. Co. New York 


Changes in article are ok will be home Monday T B Kinraide 


THE BOSTON POST 
Boston, Mass. March 25, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
| am unable to tell you whether Mr. Kinraide in speaking to me of photographs of sound 


waves referred to the work of Prof. S, (?) whom you mention or to that of some other 
investigator. He mentioned a name, but | am unable now to recall it. 


| have written him asking to communicate with you in regard to the matter. His absence in 
the south renders this delay unavoidable. 


Sincerely yours, 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 10, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
| have to Thank you for the proofs of the Kinraide article, which | herewith return, corrected. 
Mr. Kinraide has just been in. He is pleased with the article as it stands and has no changes to 
reguest. If guite agreeable, to be honest he would be glad to see proofs of the halftone cuts when 


they are ready. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 28, 1902 


Mr. R. U. Johnson 
New York City, 


My dear Mr. Johnson, 

Mr. Kinraide instructs me to say that the line under Plate 1 should be headed Anodos. The 
delay in returning the proof to you is because of Mr. Kinraide's absence from home during which 
time his mail was unopened. 


Mr. Kinraide reguests me to say that he regrets the delay. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. July 14, 1902 


Mr. R. U. Johnson 
The Century Magazine, 


My dear Mr. Johnson, 


lam uncertain as to whether or not the matter of payment for my article published in the July 
number of the Century Magazine was referred to when Mr. Kinraide saw you in New York. 


It was understood, however, between Mr. Kinraide and myself that payment for all the matter 
submitted would be made to me. | write this to forestall any guestion that might arise regarding 
this, though perhaps it is unnecessary since you doubtless remember that it was | who submitted 
the article. 


Thanking your kindly courtesy throughout the correspondence, | am, 


Very truly yours, 
Anabel Parker 


Anabel Parker 
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Eieetrician Kinraide's ldgas of the Greation of the 
Sin, Ioon, Sta Stars and Plansts, 


»Wondartul. and. Beauiitully. Construeted Apparatus the Work of Whieh Is Likely to 
Astonish he Eleciriolans and Selentists of the Civilizad. World, 


"The remarkable series of photographs theory of the origin of the universe, 
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ELUOTROGRAPHING 


/Im svcuring the 


SPHERES USED IN ELECTROGRAPH- 
ING. 

They range from one inch to elght inches 

in dlameter. Best results have been se- 

cured from the five and gix-inch spheres, 


made in his laboratory are the same as 
those which must have existed millions 
of aeons ago, when what. we may call 
the universe was in a state of ohaos. 
That is, before the suns and stars were 
formed. 

Of course, Mr. Kinralde reasons, un- 
der the same conditions similar results 
would follow. Then he explains what 
these regults would be. In the first 
place, he  assumes that before the 
worlds were formed electricity was pres- 
ent everywhere in cosmos. It was the 
only great physical force then opera- 
tive. Primarily it then existed in a state 
of eguilibrium. . 

For some reason or other, the eguljib- 
rlum was disturbed and then electrical 
comets went swinging off into space. 
The negative, going ahead, would. be 
followed in a headlong chase by its 
brother, positive, trying to cateh up 
with it. For how many blllions of 
leagues this great race may hhve gone 
on no one will attempt to say, nor for 

| how many aeons it was kept up. But 
on and on the chase would sweep through 
space until something would stop it. 

This is hčw Mr. Kinraide believes it 
would be stopped. He assumes that in 
the mad rush the  electrical comet 
would attract to itsel£ cosmic dust in 
much the same way that any static 
electrical machine in a laboratory will 
auickly gather to itself the motes in 
tki nir As time went on this acere- 
Hon of dust would grow greater and 
greater, Polarization of the partlcles of 
dust in the comet's path would ensue 
and it would whirl along like a great 
sweeping machine, gathering into itself 
whatever came in its way. H 
In time an enormous mass would be 
celiected. Then the speed of the on- 
rushing "orce would be retarded and the 

|| positive dev ušes o4 be abla to 
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Formation of the World's 


Result of a Chase Over 


Billions of Leagues, 


Electricity, He Glaims, Was the First Great Physical Force Out of Whleh Al Things 
Eise Have Developed Since the Beginning of TIm 


m M 


Then the cosmic dust, fres to follow its 
own devices, would assume its natural, 


spherical condition, 
were formed. 


This, at least, is Mr. Kinralde's theory, 
based on the marvellous results he has 
secured in his study of this mighty 
force. He says that every plate he se- 
cures has some new proof for him. He 
does not claim that electricity was the 
life principle, but he believeg it wna 
the first great physical force out of 
which all things else have developed. 
Beautifully analogous to all things ani- 
mate, it, though inanimate, has a. two- 
part nature at least, a dual manifesta- 
tion. 

Mr. Kinraide takes a natural pride in 
bis successful inventions, his X-ray ap- 


Thus the worlds 


paratus and his wireless telegraphy de-| 


vices, both of which are of direct com- 
mercial value, but the wonderful vistas 
bf grandeur opening out before him 
along the line of this theory of the butld- 
ing of the universe so far eclipse in their 


ubsorbing interemt all other phases ot 
his study that to this he has gtven him 
deepest attention. 

It seems perhaps far-fetched that from 
me study of protographlo plates and 
of the conditions under whioh they were 
produced a man can base a theory ot 
world bullding. But that is what Mr, 
Iinraide has done. Four years of closest 
study along this line have taught him 
wonderful facts, and the theory has 
worked itself out before his eyes, day 
by day, until it stands as clearly before 
him as any other law in nature. Ho 
appreciatesg the vastness of the ideas 
presented and watches their unfoking 
with deep reverence. 

Mr. Kinralde has been interested in tho 
study of electricity from boyhood. When 
ho was only 10 years old he began ex« 
perimenting. Most of his work has been 
along the line of independent investiga« 
lon. He is yet a young man, and tho 
world may rightly look to him for other 
marvellous discoveries, 
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Double coli with platem in poxitive between the large spheros, trom 
Ganner, condenser break, primary ooll, rbeostat 


Replica Kinraide break, built by the author 


DR NAAAASKKE 


Kinraide's earliest high freguency coils, built on similar principles as Tesla's early disruptive discharge coils. 
The designs were modifications of the principles of the induction coil, engineered to operate at higher 
freguencies. 


Original Kinraide Coil used to make the electrographs in the Century Magazine article 


Original Kinraide Coil, restored for the family by the author. The spark gap, two parallel copper disks %" thick 
and 6" diameter, water cooled, formed the basis of the first guenched spark gap. 


Thomas Burton Kinraide, Photo from the Kinraide family. 
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"Two years have gone by, and I am one of 
the richest men in the city, and have no 
more money than will keep me alive. 

Susan said I was hali cracked like Unele 
Philin, and hroke ofi her engagement. In 
my despnir I have advertised in the € Jour- 
nal of Sejence," and have had absurd sehemes 
sent me by the dozen. At ]sst, as I talked 
toe Imueh about it, tke thing, became so well 
known that when 1 pub tho horror in a safe, 
in bank, I vas prompily desired to withdraw 
ji, Kwasin constant fear of burglers, and 
my landlady gave me notice to leave, because 
no one would stay in the house with that box. 
I am nowadvised bo print my story and awaič 
sdvice from the ingenuiiy of the American 
mind. 

1 have moved into the suburbs and hidden 
the box and changed my name and my ocev- 
pation, Thisl did do escape the curiosity ot 


THE CENTURY MAGAZINE. 


the reporters. I oughi to say that when tke 
government oflicials came to hear ef my in- 
heritance, they very reasonably desired to col 
leci the succession tax on my uneles estate. 

1 wns delighted to ussist them. 1 told tke 
collector my story, and showed him Unele 
Philip's lottor. Then 1 offorod him the key, 
and asked lor time to get hali a mile away. 
That man said he would think ib over and 
come back later. 

This is all I have to say. [have madea will 
and left my rubice to the Society for the Pro- 
vention of Human Vivisection. H any man 
thinks this account a joke or sn invention, 
leš him coldly imagine the situation: 

Given an iron box, known to contain 
wrealih, said te contsin dynamite, urranged 
to explode when the key is used to unlcek 
ii—whet would any sane man do? What 
would he advise? 


CURIOUS ELECTRICAL FORMB. 


AS SHOWN IN MR. T. BURTON KINRAIDES RECENT PHOTOGRAPHS 
OF ELEGTRICAL DISOHARGES. 


BY ANABEL PARKER, 


pe remarkable photographs which it is 
the object of this article to explain con- 
stitute a graphic record, a genuine autobiog- 
raply, of certain phases of one o£ the most 
wonderful and subtle of the great forces of 
nature. They are lhe resuli oč several years 
mertine by a Boston investigator, 

T. Burton Kinriče, and are ihe record ol 
impressions made upon sensitive plates by 
disoharges of electricity. These photographs 
show the form and character of the so-called 
positive and negative phases of electric en- 
orey, and of a third phase which has never 
kefore been revealed. They hint at an ap- 
paratus unigue in its delieaoy of control 
Beyond this, they throw fresh light on the 
very nature and charucter of this great force. 
AJI the plačes here shown were produced 
by discharges of minute guantities of elec- 
tricity. From this point of view, they present 
a striking contrast to the plates published 
in Tuga CENTURY for June, 1900. 'Those were 
photograpks of ihe phenomena. resulting 
from diseharges from electvical oscillators 
0£ great power. They recorded experiments 


made by that consummate genius of eleetri- 
cal investigation, Nikola Tesla, who delighis 
in handling enormous guantities of electric 
enorey. 

By'a cursory glance al lhe diferent plates 
and aš the explanatory lines under ihem, it 
will bo seen that whalever may be ihe oul- 
line of the entire design on the plate, there 
is one umvarying structural form for the 
positive phase and one for ble negative. 
These are so dissimilar in character tka? 
they neod never he confused. The positive 
phase has always the branching, fern-like 
strueturo which Mr, Kinraide calls fliciform, 
while the negative invariably skowa tke sofi 
and festhery appearance which is well de- 
seribed as plumous. Whelker the plate 
shows a single large disk composed of ex- 
guisitely delicate forms radisting from a 
center, or a series of zigragging comets, ono 
can rcadily tell by noting the structure 
whether the diseharge which printed ibseli 
on the plate was in its positive or its nega- 


jes of electrographs was, with a 
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few exceptions, produced by means o£ a con- 
dlenser apparabus, upon one surface o£ which 
tho sensitive plate was placed, This surface 
can be elecirified either positively or nega- 
4ively at the will of the operator, Suppose 
ib to be negatively elecirified, and then 
ionched. ab šhe center by a small brass 
sphero wkich is in connection with the posi- 
tive termina] of the apparatus. 'The instant 
diseharge from the sphere rushes cut in all 
direckions over the surface of the plabe, and 
ihere is produced the beantičul figure shown 
in Plate, Suppose, on the other hand, that 
he condenser surface on which he sensitive 
plato resta is posičively electrified, and that 
a brass sphere connected with the negative 
farminal be brought in contacb with it. The 
energy is gathered up, as ib were, from ihe 
plate, and rushing towerd the conducting 
sphere, leaves on the surface the print ot 
its vanishing footsteps, as in Plate IL. 
With one or two oxceptions, all tho plates 
here shown zre based upon ihe existence of 
ihese iwo sets of conditions, i.o., a sur- 
face negatively elecirited brought in con- 
izot with a positive terminal, and a surface 
positively electrified brought in contact with 
a negasive terminal. The erminal may be 
connecied viih a singlo sphere, as aleady 
suggested, with a roller, or with tiny metallic 
balls or needle-points, "The deft manipula- 


tion of these mechanical devices produces 


the varjety of design. "The plates which were 
produced undor conditions other than these 
will be noted fariher on. 

lb is now five years since Mr, Kinraide 
made the happy discovery which led him to 
experiment along the lines of eleotrical pho- 
tography of which these beautiful pletes sre 
ihe result. The apparabus he ab first used 
was auite unlike the one he is now using, and 
was without the condenser plates. Many'of 
the results tkab can be obtained from the 
one now in uso he was unable to obtain by 
means of the former, but untiring eforis to 
discovor tho causes of his failures finally 
brought a knowledge that enabled him do 
construct an apparatus capable cf producing 
ihe perfect plates here shown. As in many 
other instances, failure lighted the way o 
suecose, 

15 is necessary to toneh briefiy om dhe 
Construction of tho apporatus and on the 
experiments carried on by means of it in 
Wrder to give a clear idea of tho way in 
which Mr. Kinraide has arrived at certain 
iuportant conclusions. The apparatus has, 
aa an interesting feature, a uniguo kind ot 
fecondary indnetion-evil consisting of a eir- 
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cular disk of fine wire Wound in about one 
thousand turns. The peculiarity of this coil 
is that it will diseharge out into the air as 
easily as the Ruhmkorif eoil diseharges to- 
vard ita other terminal. In other words, the 
electric energy, instead of diseharging from 
two egual potential terminale, as is the case 
where the Ruhmkorft eoil is used, passes into 
the air almost wholly from one terminal. 
The non-diseharging termina] is connected 
to an earih-vire, and thus its influence is 
entirely removed, The evil has a superb 
insulation, and will essily withstand a pres- 
sure under which tke Ruhmkorti coil splin- 
ters to atoms. Thus the apparatus controls 
a higher voliage for the guantity tkan any 
other so far made. 

Ti was while sbudying the diseharge from 
this apparatus in the dark that Mr. Kinraide 
noticed peculiar, forn-like forme o£ a pale 
violet color radisting from the two-inch 
brass sphore which formed the disehareing 
terminal. By manipulating the diseharge, 
he could make a number of these beautičul, 
auivering forms appear. By using sphereš 
of larger diameters and inoreasing ihe po- 
tential, he could increase the length and size 
ot the light-forms until they would shoot out 
thirty inehes. beyond the sphere and reach 
an apparent thickness of hali an inch. They 
Ipoked. like miniature forks o£ violet-tinged 
lightning, oleaving the darkness of thelabora- 
tory. By balancing an ordinary photographic 
plate on the top ož the spherical terminal, 
film side down, and opening and losing the 
cirevit once, a photograph o£ the gnivering 
light-forms was secured. They recorded 
themselves as tke filici£orm or positive phase 
of eleeirie enerey. This was s first oflort, 
and a first sueces 

Upon a reversal o£ the current, an entirely 
different phenomenon was ohserved. Instead 
of the branehing outskoots of violet light, 
there appeared plume-like forms resembling. 
the. catbail of the meadow-fag, These 
soemed to bo ahout an inch in diameter and 
seven inches long. An attempb to secure a, 
photograph of dhese plume-like forms was 
made, but though the plate was as carefujly 
adjusšed and tke current as skilfully manipu- 
lated as before, thero was no record found 
upon the plate when ib was developed, "The 
experiment was repeated again and again, 
but with diskeartening results. The plu- 
mous forms could mob be induced to make 
any improssjon on the sensitive plates. For 
two years Mr. Kinraide experimented, sacri- 
ficing plates enough to build a greenhouse. 
Then he made a discovery. "The plumous 
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forms. were nob, as he had supposed, die- 
eharging outward from the sphere; they were 
discharging inward from tho surrounding 
air. 

The discovery of tkis feb was of the 
gvoatest significance. It seemed to proclaim 
electric enerey not a dual force with a dual 
activity, but a single force with a single line 
of direction for the sweep of its energy. 
Furthormore, ib showed plninly thab $he so- 
called positive and negačive phenomena indi- 
cate, the, one an accumulstion or heaping up 
of electric energy, the other a corresponding 
withdrewal. Ib was through study o£ the 
plumous forms that Mr. Kinraide was led to 
the discovery o£ the conditions necessary for 
ihe sueceseful production of these photo- 
sraphs. He realized that, in order bo secure 
on u photographic plate the record of the 
so-called negative electricity, the plate must 
represent the withdrawal o£ energy; in other 
words, ib must be electriied and then made 
to discharge itself into some conductor. 

With the condenser apparatus, he žound 
no ditienliy in securing ihe record of the 
negative phase. A photographic plate placed 
upon the positively electrifted surface o! the 
condenser became in turn positively electri- 
fedi, "Then, when any conduetor connected 
with the negative terminal was brought into 
contaot with it, she stored-up energy imme- 


diately sought an eguilibrium and rushed 
from all direetions boward the conductor. 
'This produced a condition of withdrawal on 
the plate, or, in other words, showed the so- 
called negative phase of eloctriciby. 

lb was then thab Mr. Kinraide made an- 


othor discovery. Not only did he secure 
photographs of the positive and negative 
phases, but there wes revealed on some of 
the plstes the existence of comet-like forms 
in which the positive and negative were seen 
to be united, base to base, "The meaning of 
these comet forms was not at first unčer- 
stood, nor did Mr, Kinraide know how i$ was 
that dhey appeared on ihe plates. Former 
photographs kad indicated a separabion he- 
tireen the two phases; none had ever shown 
that they were united. These comeš forms, 
therefore, presented a new field for investi- 
gation, and je was only sfler careful study 
and experimentation that their significance 
was discovered. 

The comet structure Mr, Kinraide has 
called, by reason of the conditicns under 
which ib is created, the electric entity. li 
is a record of the entiro aetivity ož one small 
avantity o£ elecbric energy, an embodiment, 
as it were, of the force, and literally an entity 
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of energy, having a birth, a growth, and a 
mt death or dispersion. Its center, / 
part, is plainly neither positive nor 
negalive in character. Mr. Kinraide calls iz 
the third or dynamic phase o? electricity. His 
reasons for this will be apparent fartker on, 

In order to make clear the way in which 
the comet structure was secured, it may be 
well to explain firsi the development of the 
figure on Plate ILI, This is not one of the 
condenser serles of photographs, but wss 
secured from a very diferent and guite 
simple apparatus. It is introduced here te 
make clearer the interpretation of the other 
plates, 

Wiihout deseribing the apparatus in de- 
tail, it is sufiiejent to say that ib presented 
a flat surfuce about bwice as long as wide, 
This smrface was divided by a narrow strip 
of dislectric or non-condueting mašorial into 
two areas of egualexbent, each of these being 
nearly sguare. The apparstus was so ar- 
ranged that when the current was turned on, 
one ož these arcas would become posibively, 
the obher negatively eleetrified, the dielectric 
between them preventing the energy from 
reaching a state of eguilibrium. 

The photographic plate vas placed in 
position on the flat surface, hal o£ it on one 
side of the dieleciric, hali on bhe other. A 
metallic bar was then laid upon the plate at 
right angles to the dieleetrie. Thus its ends 
lay at the respective cenjers o? the two areas 
which were to bo oppositely electrifiod. By 
elosing the eutreni and then brezking it 
once, Plate ILI wns obiained, 'he two ends 
o£ ihe photograpbic plate became oppositely 
eleciritied, like the areas over which they 
were superimposed. When the current was 
broken, the emerey in the two oppositely 
eleetrifiod sarfaces immediately rushed to an 
eguilibriam, using ihe metallic ba 
duetor. From šhe positively electrified. sur- 
fuce lhe energy shot into dhe bar, recording 
its withdrawal in the delicate plumes of ihe 
negative phase. Then it hurjed along and 
finally shot out and dispersed itself over the 
nogatively electrified surface in the filiciform 
streamers, which zlways indicate the out- 
ward rush of the current. 

In the evolution of the comet strueture, 
znalogous conditions obtain, wiih the excep- 
tion that the electric energy uses the air as 
z condueting medium instead of a mebal con- 
dnetor. This enahles ič to record the entire 
history o£ its aetion on the sensibive plate. 
Keeping this explanation in mind, the reader 
will be able to understand Plate IV, which 
is one of the condenser series. 


PLATI, ANODOS. PLATE JI. KATUODOB. 


A disehavge of electric cnerey over the negative sum A disčhirge of eleelrie energy over the posilive sur- 
face v£ a condensev/Pom u two-ineh sphere connected. laco ot a condenser ozard a two-ineh sphore cou- 
zrith (ne positive torninal. neoted vitli the negative terminal. 


In order to secure this, the condenser sur- to, the energy sought an eguilibrium. Small 
face upon which the sensitive plate was to guantities of it shot inward toward the cir- 
be placed was first cular, negative area, 
highly charged with MO sud the onward rush 
electric energy. Then was recorded on the 
the photographic - sj plate in the filiciform 
plate was carelully streamers exlending 
placed upon it, film toward the center, 
side up. A metal- while the withdrawal 
lic diseharger, fitted 8 from the outer rim 
with an adjustable k produced the soft 
spark-gap, was now plumous forme. All 
used, By means of a this took place be- 
this spark-gap it was fore the diseharger 
possible to regulate in the operator's hand 
(he amount of energy could be withdrawn 
to be withdrawn from from its instant of 
the plate. After be- S contact with the 
ing connected with plate. 
tihe negative termi- s z E The energy started 
nal of the apparatus, me so: z ftom a condition of 
the disehargor was difusion, and ended 
placed at the center č in a condition of dif- 
of the plate, and a ai s fusion, but at the in- 
small guantity of the s stant of its groabest 
Energy was permit- z SK power ib was foca- 
ted to escape. This lca) Š lized. This instant 
Greated. a cireular, 7 h ši of focalizalion is 
negative area on the gov NIKLN N represented on the 
plate,whilosurround- : S plate by the slender 
ine it wasa charged zana zaj spindle joining the 
sš PLATA HI. COMPOSITE RLECTAIC pNY. plumousandthe flici- 

Ag dn the case of. skoti zrele rod nepose tič De dridine ive ope. form. "This is vrhab 


ihe two oppositely imejmo or negative raso da zen iz dru pret. ME. Kinraide. call 
Slectrified  sguares whičhwas ar fra positively electrifiei, "The par upon (he dynamic. phase 
; vlieh the positive stresabers ure sev was the nega s s; 

breviously referred  tively electrified areas. of electric energy. 
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PLATE 1Y. 


SYAMETRICAL GROUP OP 


'TRIG ENTIIRS, 


Eneli vomet strueture in the group is u record of the entire history o£ u small guantity o£ oloetric energy. 


In general terms, the spindle o£ one of these 
comet structures represents the dynamic 
center of a diseharge, for each tiny eomet 
records the entire evolution of an electric 
diseharge, and the phases through which it 
passes are identical with those through which 
every uninterrupted diseharge must pass. 
That this spindle has never before been 
shown in any photographs of electricity is 
due to the fact that no apparatus has ever 
before heen constructed whereby the entire 
aetion of an electric diseharge through the 
adr could be recorded. In the action of the 
energy in Plate III its moment of greatest 
sso 


focalization was during its passage through 
the metallic bar. Hence its form could not 
he recorded. 

Examine for a moment this spindle (sec 
Plate V). It seems to be wound in a conical 
spiral,as if the lines of energy, which focalize 
at the point of greatest intensity, assume at 
once a spiral motion. This spiral whirl is at 
first very narrow, but as it passes away from 
the point of greatest intensity, ib becomes 
wider, and its whirls are farther apart. Under 
favorable conditions they are far enough 
upart to be seen, forming a sharply pointed 
cone with a very small base. Thus it seems 


dieč, vadi 


that the electric energy focalizing at this 
point translates itself, by means of the elec- 
tromagnetic action which takes place in the 
spindle, from its negative phase into a curi- 
ously interacting form, the positive phase. 
Mr. Kinraide's conelusions may be sum- 
marized as follows: The plates here shown, 
especially those which record the aetion of 
the electric entity, form an electrographic 
demonstration of the meaning of the terms 
positive and negative electricity. When 
electric energy changes from a condition of 
diffusion to a center of focalization ib is 
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TLATE V. ELECTRIC ENTITY, OR EMEODIMENI OP ELECIRIG FOROE. (ENLAKGED) 


passing through its negative phase. When 
it changes from a condition of focalization 
to a condition of diffusion it passing 
through its positive phase. These two con- 
ditions may be correctly termed the anodos, 
or going in, and the exodos, or going out, of 
electric energy. They are unmistakably re- 
corded on the photographic plates, which 
r that there are not two separate elec: 

les, but one developing entity of energy. 
There is no photograph of the diffused con- 
dition in either case. It is only when the 
energy is passing through one or the other 

se1 


TLATI VL, POSITIVE ENDS OP BLEČIRIG ENTITIBS, 


A disehupee from s metallle roller in its passago over (be filmi side of a plotogruplic plato placed upor (ho 
uneouted, negative surince oa charged condenser. The conditions ot olectrification here are the opposite 
of thoge ih Plate VIT, 


PLAPE Vil. NEGAMIVE RNDB OP KLEOIRIC. ENTTIEB, 


A disehargo from a metallic roller in its passage over bhe filiu side of u photostuphic plate placed upon the 
nneoated, positive surface of a ohavged condenšer, "This plate is a companton lo Plate VT. 


vm. 


SLBCIRIC ENTUNES IN SERIRS. 


A diselurae bebyeen plstea produeci by ihe pussage oa metallic roller overa 
bhovograplie plate bid fiho side down upon a posilively cbargod, uacouted 


vondenser savfaco. 


of its three phases that it hecomes manifest 
upon tho sensitive plate. 

Plate V isan enlarged record of one small 
ouantily of eleetric energy: its origin,or neg- 


ative phase; its transformation, or dynamic 
phase; its final diffusion, or positive phase, 
in the negative phase the energy consists 
of numerous units of energy uniting to pro- 
duce z single unit, which, after spiraling 
through a small space, is changed into a 
number of streamers to he again diflused. 
Plates VI and VILI, which show respec- 
tively the positive and negative ends of elec- 
tric entities, belong to the condenser series. 
As explained in the lines under them, they 
were secured by mears of a roller passing 
over the surface of the photographic plate. 
Plate VI shows the outrusking or positive 
ends of the tiny entities that shoot ofi from 
the roller on to the negatively elcetrified 
plate as the roller is passed over the plate. 
Plate VII shows the relreating or negative 
set 


ends of the entities that rush £rom the posi- 
tive plate into the negative roller. 

Plate VILI shows how comets in series are 
formed when the energy bečuseen condenser 
surfaces ig permitted to escape into a me- 
tallic roller passed over the outer surface of 
the plate. This was soeured by placing the 
photographic plate fikm side down. 

'The photographs here reproduced form a 
representative selection from many hundreds 
secured by Mr. Kinrnide. They are much 
reduced in size, the negatives being cighteen. 
by twenty-two or eight by ten inches. A set 
consistine of akout tifty photographs has re- 
cently becn presented to tke Massachusetts 
Institute of Technology, where it is available 
tp students and other interested persons. 

'The conclusions as to the nature of elec- 
tricity reached by Mr. Kinraide through his 
study of its movement differ to a eonsider- 
able extent from those reached by Lord 
Armstrong, the noted English scientist who 
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has conducted experiments along similar 
lines. Lord Armstrong has secured some 
oxbremely interostinp photographs ef the 
phenomens, resulling from diseharges of 
electricity over dust plates, Ile has also 
experimented with photograpbic plates, and 
a number of ihe resulis secured in both 
cases Dear an intereskine resemblance to 
ihose oblalned by Mr, Kinraide. Lord Arm- 
strong has nob, kowever, skown the develop- 
ment of the electric entity. 

Ib may be interesting to add that, as a 
resulb of his study of electric energy os 
manifesled in ihese pleles, Mr. Kinraide 
inelines to the theory thaš every form of 
energy, se heat, souni, light, gravity, ote., 
has what he would term an entily of energy, 
corresponding in structure and funetion to 
the electric entiiy, and that iš only reguires 


a knowledge of how te oreste conditions in 
order bo demonstrate this. 

He usks the interesting guestions: " May 
it not be ihat the whirhwind and the water- 
spout proclaim the presence of entities of 
thermal energy, the whirlpool ihe presence 
oč an entity of gravity, and she sound-waves 
recently photographed the presence o£ šhe 
entity of sound force?" He maintains, also, 
that 1£ the conditiors are constant, the entity 
will be constant. A prime eondičion must 
Če ikal ile energy le able to moli the sub- 
stance uhieh is dhe medium of its mani 
tion dnto its oven form. Uta power to do this 
demonstrates that ib is a force-entity. 
Mr. Kinrside proposes to experiment with 
other forms of energy and bo obtain, if 
possible, a complete demonstraticn of this 
theory. 


THE PASSING OF COCK-EYE BLACKLOCK, 


BY FRANK NORRIS, 
Author of The Oetopusy" ete. 


Wi m' son," observed Bunt about 


half an hour afber supper, €it your 
provender has shook down comfortable by 
now, we might as well jar loose and be 
moving along out yonder.? 

Wo lofb the fire and moved toward the 
hobbled ponies, Bunt complaining o£ the 
auality of the outlibs meale. "Down in the 
Panamint country," he growled, "we had a 
Ghink that was a sure fryingepan expert; 
but čkis Dago— my word! That ambvictvale, 
that supper. Thab's just a' ingenjous device 
for removing superiluous appetite. Next 
time IL aseimilate nutriment in this comp I'm 
sure going to take chloroform beforehand. 
Careful to draw your cineh tight on bnat 
pindo brone' o£ yours, She always swells up 
same aš a horned toad soon as you begin to 
saddlo upe? 

We rode from ihe cirele of the ramp- 
diro'a light and out upon the desert. It was 
Bunt's turn to ride the herd that night, and 
1 had volunteered to bear him company. 

Bunt was one of a fastedisappearig type. 
He knew his West as the cockney knows 
his Piecadilly. He had mined with snd for 
Ralston, hud soldiered with Crook, kad 
turned cards in a faro game as Laredo, and 
had known ihe Apache Kid. He had fičšeen 


soparate amd different times driven tho herds 
from Texas to Dodge City, in the good old, 
rare old, wild old days when Dodge was the 
hsadguarters for tho cattle trade, and as 
near'to heaven as the cow-hoy cared to get. 
He had scen the end oi gold and the end 
of ihe bufalo, ihe beginning of cattle, the 
beginning of wheat, and the spreading o£ 
ihe barbed-wire £ence, that, in the end, will 
take from him his oceupation and his re- 
volyer, his ohaparejos and his usefulnesa, his 
larjab and hjs reason for being. He had seen 
the rise of a new period, the successive 
stages of which, singulasiy enough, tally ex- 
acily with ihe progress of our own world- 
eivilization: first tke nomad and hunter, then 
ihe herder, next and last the husbandman. 
He had passed the mid-mark of his life. His 
mustache was gray. He had four friends — 
his horse, his pistol, a teamster in the In- 
dian Territory Panbondle named Skinny, 
and me, 

The herd—I suppose all told there were 
some two thousand head—we found not far 
from the water-hole. We relieved the other 
vateh and took up our night's vigil. It was 
zbout nine o'elock. The nighi was fine, 
calm. There was no cloud. 'ovard the 
middle wstehes one could expeci a moon. 
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WE ARE PLEASED TO ANNOUNCE THAT WE ARE SOLE SELLING 
AGENTS FOR THE KINRAIDE COILS, WHICH HAVE NOT UNTIL NOW 
BEEN MADE ON AN EXTENDED SCALE, THE FEW BUILT IN THE 
LAHORATORY OF THE INVENTOR, MR. THOMAS B. KINRAIDE OF 
JAMAICA PLAIN, MASSACHUSETTS, IIAVING WON UNSTINTED 


PRAISE. MR. HOWARD JACKSON, THE WELL-KNOWN ELECTRICAL 
ENGINEER WHO HAS MANUF 


ACTURED OUR GOODS FOR SEVERAL 
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UNDER MR. KINRAIDE'S PATENTS 
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Nikole Tesle, 
for fransmiti! 


Tesla was guick to dismiss the patent ability of Kinraide's work mentioned in Strong's letter, however the work 
was unigue with regard to the patenting process. Likewise, later aspects of Tesla's Wardenclyffe patent were 
thrown out because of Kinraide having priority in designs - namely in the use of a toroid for an output terminal. 


No. 689,199. Patented Dec. 17, I901. 
T. B. KINRAIDE, 


ELECTRODE. 
(Applienkica Bled May 8, 1901) 
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The Hercules 


PRICES 


THE HERCULES COIL. For Lhe alternating current $450.00 
Code word, Hermann 


THE HERCULES COIL. Forthe 110-volt direct current .. 8520.00 
Code word, ITermanric 


OFFICE PRACTICE EXCLUSIVELY OFFICE AND RESIDENCES, 176 HUNTINGTON AVE. 
HIGH FREOUENCY CURRENTS IN GENERAL DISEASE [ll] 2TO4P.M. 
ULTRA-VIOLET RAYS IN SKIN DISEASES TELEPHONE, BACK BAY 21791 


FREDERICK F. STRONG, M. D. 
SPECIALIST IN ELECTRO-THERAPEUTICS 
BOSTON, MASS. 


March 14, 1904. 
Nikola Tesla, 
Electrical Expert, 
New York City. 


Dear Sir: - 

Some years ago when | was conducting a clinic in Boston Dispensary, devoted exclusively to 
the therapeutic use of the Tesla currents, | wrote you for information regarding certain technical 
details in connection with my work. You very kindly replied in a personal letter in which you fully 
explained the points about which | wrote you, and expressed your willingness to see me whenever 
| should be in New York. 

| have been experimenting and applying high freguency currents for the past ten years, and 
have devised and perfected a number of instruments for their use in medical work. In this 
connection | have been invited to lecture before the New York Society of Physical Therapeutics, 
next Friday Evening, March 18. The manufacturers of my apparatus are sending me one for use, 
and | shall endeavor to demonstrate experimentally the phenomena of high freguency currents 
and the methods of applying them in the treatment of disease. 

| have long desired to meet you personally, and to see some of your work, and if you feel 
disposed to receive me, and will enclose your address, and the time that would be most convenient 
for you, | will call upon you sometime on Friday, the 18%. If you cannot see me on Friday and could 
make convenient to do so on Saturday, | shall be delighted to stay over another day in order to 
avail myself of the opportunity that | have long desired and looked forward to with eager 
anticipation. 

Trusting that you may feel inclined to grant my reguest, | am, 
Very respectfully, 
Frederick F. Strong 


Dictated. 


West Rindge, N. H., July 17, 1906. 


Nicola Tesla, 
Waldorf Astoria, 
New York City. 
Dear Sir: - 


| am completing the manuscript for a treatise on the therapeutic uses of high freguency 
currents, to be published by the Rebman Company during the ensuing Autumn. 

As pioneer and originator of this wonderful form of electrical force, | naturally appeal to you 
for assistance. | should be glad if you would send me the reference to your various publications on 
the subject, and if possible, any reprints which you may have at hand. The original suggestion of 
the possible importance of high freguency currents as a therapeutic agent, came, | believe, from 
you, yourself, although the literature on the subject accredits D'Arsonval as being the pioneer in 
high freguency therapeutics. | should be glad if you would refer me to some published statements 
in regard to the subject, which | can guote in my book to satisfy the claim which | have always 
made as to the priority of your work in this connection. | should also be pleased if you would send 
me one of your photographs, so that | can incorporate it in the book. 

My work, for the past ten years, has been devoted to the application and study of the Tesla 
currents for therapeutic purposes, in contradistinction to those of D'Arsonval and Oudin which are 
used by European authorities. | believe that your currents possess a greater range of therapeutic 
value and are of far greater importance to the medical profession today, than any other form of 
high freguency currents or any other manifestation of electricity which is used. In order to 
thoroughly prove this point to the satisfaction of the profession, it is necessary to have your 
cooperation. Of course, due acknowledgment will be many for any assistance which you may give 
me. 

Thanking you in advance, and trusting that | may be favored with an early reply, | remain, 


Very cordially yours, 
F. F. Strong, M. D. 
ERS(ED. 


July 23, 1906 
Dr. F. F. Strong, 
West Rindge, N. H. 
My dear Dr. Strong: - 


| note your reguest under date of July 18%, and would be glad to assist you in the matter as far 
as | can consistently. | will first call your attention to such publications as have been made by me in 
relation to high freguency. Unfortunately, | have no copies of these papers, but may be able to 
find one or two later and send them to you. 


In the London Electrician of Sept. 12, 1890 is a letter in regard to a high freguency alternating 
machine which | had built, this being, as | believe, the first high freguency machine, and the first 
reference to high freguency work. 


There are articles under the headings "Notes on Alternating Currents at Very High Freguency" 
Electrical Engineer (New York) March 11, 1891, Electrical World, Mar. 4, 1891. 


As a reference to alternating currents of high freguency, Electrical Engineer of April 1%, 1891 
and the London Electrical Review, April 17, 1891, also a reference to the same review, April 3, 
1891. 


There is a "Discussion on the Phenomena of Currents of High Freguency", Electrical Engineer, 
April 22, 1891. Experiments on the Electrical Discharge in Vacuum Tubes, Electrical Engineer, June 
24, 1891, London Electrical Review, July 10, 1891. 


Physiological Effects of Alt. Currents of High Freguency, Elec. World, Mar. 4, 1891; Elec. Engineer, 
Mar. 11, 1891; London Elec. Review, Mar. 21, 1891 and the London Electrician, Aug. 19, 1891. 


Notes on Alt. Currents of Varying Freguency, London Electrician, Mar. 20, 1891. 
Phenomena of Alternating Currents of Very High Freguency, Elec. World, April 4, 1891, also the 
Electrical World of April 25, 1891. 


Induction by High Freguency Discharges, Elec. World, Feb. 20, 1892, Elec. Engineer, Feb 17. 
1892, London Electrician, Mar. 4, 1892 London Elec. Review, Mar. 18, 1892. 


Further Experiments with Condenser, Spark and Air Jet, Elec. World, Feb. 27, 1892, London 
Electrical Review, Mar. 25, 1892. 


Dynamic Induction at High Potentials and Freguencies, Electrical World, April 2, 1892, Electrical 
Review, London, April 15, 1892. 


High Freguency Electrical Induction, Paper read before Society of Arts, Boston, Technology 
Ouarterly, Vol. 6, No. 1, 1893. 


Curious Effects of Hertzian Waves, Elec. Engineer, July 4, 1894. 
On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, July 13, 1894. 


Notes on the Effects of High Freguency Currents Passed Through the Body, Elec. Engineer, Oct. 
10, 1894. 


Dielectric Strength of oils in Alternating Potentials, Elec. Engineer, Feb. 12, 1896, Elec. World 
also, same date. 


Electricity at High Pressures. Lecture before New York Electrical Society, Mar 29, 1899. 
Published in pamphlet form, and | think | can send you a copy of this pamphlet. 


Apparatus for Obtaining High Freguencies and Pressures, Electrical World, Oct. 14, 1899, 
Electrician, Nov. 3, 1899. 


It is of course, impossible, without comparison of dates of early experiments to settle the 
guestion of priority, no such comparison having been made, but you will find in the pamphlet on 
"Electricity at High Pressures" a reference to some experiments by Prof. Rowland of John Hopkins 
University which, indeed, involve the principle of high freguency induction from one set of turns to 
another insulated therefrom. Joseph Henry, many years ago, also induced by a leyden jar and 
condenser discharges, currents in adjacent circuits, and Henry pointed out first of all, the nature ofi 
the leyden jar discharge. | believe | was first to make a study of coils with air cores, that is, without 
any iron, for the production of high freguency induction, except in so far as the Henry experiments 
and the Rowland experiments referred to involve the same idea. | was, | believe, the first to 
employ an air jet on the condenser spark to increase the sharpness of the oscillations. Outside of 
these facts, and without any proper comparison of dates, it would be impossible to make any other 
statement. 


Mr. Tesla, undoubtedly, was very early in the work, and may have been prior, but | think he was 
undoubtedly prior as to certain features of the work. It would be, | think, best, however, in a work 
such as you are preparing, to simply refer to the published papers and descriptions, which, in the 
absence of other data, must stand. | should in fact, dislike very much having to be put in the 
position of making any statement on the point, and would ask, therefore, that what | have said 
above regarded as for your own personal assistance, and not to be published. You will see that in 
the nature of things there is no criterion for an authoritative statement. 


| will forward photograph, if | can, as soon as possible. 


Yours very truly, 
Elihu Thomson. 


P.S. | am sending you a copy of the pamphlet on "Electricity at High Pressures". 


July 90, 1890.) 


Alarge number are rendering excellent service in edito- 
rial aod publishing ofices. Tan Er.zoraicar, Exoryuea hna 
two, sod will soon. have more. Out in Milwaukee, two 
printiog oficen bave made s specialty. o£ setting up from 
phonographs, the compositors dispensing with time-honored 
'<taken" of copy. Cleaner proofs are ihe result. Under 
mol, s regime Hipenna Grtalaa cesa to bo a. teror do tle 
inoffensive Ycomp" A large number of lawyers, patent 
solicitors, stenograpbers, elergyinen, authors, aotors, musi- 
cians, linguiste and other profcanional men are using tbe 

dnem. An interesting and novel featare is the use o£ 
the macbine for obtaining daily roporis from foremen in 
large factorica. Such men can generally talk vigorously and 
meli, bus a pen they sbun and abhor, ČIt has been dincov- 
tred, however, that they will S pour out heart afilnence in 
diseursive talk" upon a waren oplinder in a most admira- 
ble and offootive manner ; and this now motkod of fastory 
reports is naturally: coming into vogue with gratification to 
all parties concerned, Outof the whole 8,000 machines, 
it is estimated tbat 75 per cent, are in business service. 
New York has already 800 machines running. 

The motive power to run the macbines is a subject that 
is still aotively discussed. This guestion can hardly be 
settled yet, The phonograph is driven by the ingenious 
little motor invented by Mr. Edison for the purpose; but 
that motor is energized in various ways, Sometimes the 
current. is derived from an Edison-lalande battery, one 
great advantage of whieh ix ie constanoy, Sometimes the 
current is taken, through x resistance, from the inoandescent. 
Ughting ošrenita. There ia very general preference for 
storage batterios, and nearly all the makes have bcen tried, 
With tbe graphophone have been coupled Lago and other 
motors ; and the small size Porret has been found very 
snocesstul. In view o£ ihe fact that the 8,000 machines 
bid fair to become 800,000 in the noxt ten years, it will be 
seen that this guestion of motor and current for them is 
not one of the least interesting now before the electrical 
oamunity. The customer o£ the sab-company paya M0 
for his machine per year, or the small sum of 75 cebtu per 
week, The supplies are oxtras, of courac, and there is a 
vat field for work and ingenuity in many o£ their detail. 
By and by it may become a general practice for the com- 
pames to furnisli the supplies to their patrons on a certain 
'eflnt rate" annnal basis. 

Amusement phonograpb« aro still new, for, although 
vomariona mekibilione bera esa glivo va havn kat barir 
entered on the nickel-in-the.slot period, when music and 
oratory, song and speecii will be on tap. Niskelcin«the- 
slot phonographa have proved immensely popular where- 
trer introduced, and bore še not the sligltest. reason to 
beliere that tbo favor they are in will be simply a short. 
lived oraze, Every week brings forth ita new singer, its 
new song, ite new maroh or air; and the poblie has an ear 
that likes to be tickled. The phonograph as a Joe Miller 
jest book, telling the latest aa well as the oldest good story, 
is an amusing companion, Jncised with a yarn snd 4 
lzugli from Eli Perkins, it is in more senses čhan one a 
S howling success? 

"The pose week, whioh has seen the issuanco of this pbo- 
nographic report has by sirange ooincidence seen, also, the 
isstance of an order from Washington for the trestmeni of 
phonograms as other ordinary mail mitter. 'Thix is a step 
forward, and will lead to otherimprovements and dovelop- 
ments, especially, it may be nasumed, in the standardizing 
zad wnif ing ol apparatav so that tke ame raehine and the 
"ame record oylinder serve tho same purpose every where, 


Tme Erary, Ir, Erperno Rartway, which has recently been 
vpiuped with the Šoragna erste and ma start up. on tbostih 
July. ran from the start without 'tho slightest. hiteh, although 
bo previous testa had been made of any of (he power or eleetrical 
£. The road vra started with cars, which they have alrendy 
ieressed, and added another 0,4 watt generaiot.. "The cars 
vreme run free at tho start tili 12 o clock, after which tili 10 pm. 
4967 nickols were taken in fares. 
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PROF. THOMSON'S NEW ALTERNATING MACHINE. 


Wiru ihe high speed« now generally employed in aler- 
nating current machines the moving ovila are more or. less 
liable to derangement, so that they are subject to both 
moehanica] as well as olcetrical utraln. In order to ovor- 

me this diiiculty and to obtsin a compaot as vedl aa efi- 
cjent. machine, Prof, Elihu "Thomson has recemly con- 
strneted an alternator in which al] the coils are stationars, 
and so lat no moving contacig whatever are, neoemary to 
conduet tho current from machine to line, "The machino 


plates or scetions o 
caliy a compound laminated ring. Iu corresponds in a 


zati 


5 
sti in 


za lili 


Fiaa. 1, 2 ax 8. —Tuoysov's NEW ALTRRNATTNO MAC. 


measure to a fixed laminated armature, and is supported im 
Une interior o tke ontalile sine. 

he end plates x k' are joined at their outer portions by 
the iron frame-work or onsing v, consisting of a oylindor 
surroundivg the machine. I is designed to conncet the 
outer edges of the end plates x x' magnetically with the 
slationary laminsted ring a, surrounding ihe core X so as 
to embrace the centrally projecting portions o£ the core v. 
"To tbe innor side o£ tho structuro a, and upon projections 
estending radially inward, are applied tbe oils, the rin; 
and evils thus resermbling a multi polar ring or oylindrical- 
shaped magnet whose poles are on the inside. 

"The field. magnet coila are supported firedly in the cas- 
ing and energizo the multipolar field magnot x, all. tho 
poles of wbich are of like name, as shown at x, x, ete. "The 
dore u is fixed to the shafe of the machine and has the 
laminated pole pieces keyed to it. 

"Tle ring struetare a a has interior projections of double 
the number of the projeeting poles x x N, carried. by the 
ring core-piece, On these projections are firmly sceured 
the coila in whieh ourrenis are to be induced, and which 
are connected to the line wires, The feld magneta, of 
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course, reguire to be energized by a continuous carrent 
whichcan be furnished by 8 separate exciting machine. 
The action of the machine is as follows : The moving 
field. polen x x x, ete. carried around on the revolation of 
the core- piece x, pass in front of the coila in which the cur- 
rents are to be induced. "The lines of magnetic force pro- 
jeoting from these pole-pieces cut noross the wire on the 
coila transverely. "ho direction of the winding and the 
connestion is aneh as to make the ofesta cumalative in the 
coils—ihat is, so that i£ a polar projection x passes, as in 
Fig. 4, over the centre of one coil to that of the next its 
lines aro caused to cut the wire lying between those cen. 
tros, bal£ of which would belong to that eoil, the centre of 
wnjoh ia being loft by the traveling pole, and half to tho 
ecil toward the centre of which the traveling pole is moving. 
These. aetions of induetion repeatedly following one 
another will be aecomplished without reversal of magnet. 
iam in the core-picce or even in the laminated ring strne. 
ture mupporting the coils in wliich the ourrents are induced 
but, on the eontrary, the lines of force will simply be car: 
ried rapidiy past wire whose virtual direction of" winding 
is opposito alternately, and this will generate impulses 
without tho necessity of magnotic changes of polarity tak 
ing place in any of the core-pieces. Prof, Thomson is 
thus enabled to save a large portion of the losa due to mag- 
jo changes or " hysteresisy" in the iron of the machine, 
while stili utilizing the iron to the best advantage in the 
metion of tho magnetic maases subject to the mag- 
netizing notions of the Held-energiring coila, "Thoro is also 
secured a strong. magnetic feld by iho ezpenditure of a 
minimum of energy in sustaining (he same, besides which 
none of the wire of the machine need revolve, thus dispens- 
ing with rabbing.aurfaces or sliding contsets when the 
machine is used for the generation o£ alternating currenta, 


ELECTRIC POWER AT GLOVERSVILLE, N. Y. 


"Tax work now being done by eleotric motors at Glovers- 
ville, N. Y., the largest glove manufacturing town in the 
United States, ia of more than ordinary interest, and presenta 
one or two novel features. "The Gloversville Electric Com- 
pany started their plant on December 1, 1889, and began to 
supply. electric power just a month later. "They are now 
operating 28 motora ranging from 14 to 4h. p., and these 
20 machines represent so many dižerent glovo fastories, 
The 34 b. px morors run cight sowing machines each ; the 

b. p. from 13 to 14 macbines ; and the 2 h, p. from 18 to 

machines, "The prices for current are $90 per year for 
1h. po and $a5 for the use of the motor; 850 for %4 h. p., 
and 835 for use of motor ; $175 for 9 h. p, and 860 for use 
of motor. The motors are owned and supplied by the com- 
pany.. "Phe users have become familiar with iheir care, 
and they give very little trouble to the company in the 
care of them ; buč they aro of course kept under surveil. 
lance and a wcekly inspeetion, 

"Phe service is furnished from 7 a. x. to 6 P., each day, 
with an intermission at noon, and proves very satisfactory 
to its patrone, "he poweris supplied by Thomson-Iloustun 
are machine« generating a current of 6.8 amperes, "These 
mackinem are used at tke end of the day for lighting tke 
iwwn with are lamps, "Pho motors used are the constant 
current made by the Excelsior Electric Co,, of this city, 
and have been foand eminently suitable for their work. 
He Glovereville company nov have applications for power 
as high as 40 h. p, and they are considering the advisa 
bility of puting iu large generators to deliver a 500 vol 
current to farnish power for that special work, The come 
jany are obtaining their prime power from compound con. 
Mlunšing enginos, that anaver admirablye preforred 
two the ordinary non.condensing high spred ty 

"The company kave began to furnish. motor 
4h. p., running Lhe service rigiat into the houses of the 
operators, so that as the work is paid for by the piece, thoy 
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can take it home and do it outside the fnetorice. Thisis a 
Jitele point, but it has ita significance, 

2 The faetories really make money by the motors they put 
in, as thoy charge tho help" that uso the mackines 50 
centa per" week for the use of tho motor, the work being 
done by tbe piece, as stated above. JAt first no little 
objectioh was made to this, but now the operstors are glad 
to pav tbo eharge, for the reason that ihoy aro onabled 
to do very mueh more work with tho machine run by tke 
motor than in the old way, There in thus a saving and a 
higher profit in the work for everybody concerned. 


FIELD'S MERCURY THERMAL CUT-OUT. 


The protection of telegraph and telephone apparatna 
from abnormal current has led to the constrnetion of a 
large number of cuv-vat4, both electro-magnot and thermal 

Meir natare. In order tu avoid the inurodustion of an 
electro-magnetic device which might introdace retardation, 
and on the other hand to overcome the objeotion to lack of 

uiformity. and fragility in fine fuse wires, Mr. Stephen 
D, Field has recently invented an ingenious cut-out in 
which. mercury is vinployed. as the fusible, or rasher 
volatile, material, Another object simed st is to obtain 
sueh a construction that upon the cessation of the abnor- 
mal current the cirenit to the instrument is sutomatically 
restored. without the replacement of any material in the 
GuL-out, 

The simplest form of Mr. Field's out-ont is illustrated in 
the secompanying engraving, Fig. 1. It consists merely 
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Klas. 1, 2 AND S—FTELO'S MERCURY CUT-OVT. 


of a glase tube with a fno boro which is filled with mercury 
jas. two conducting wires sealed in at the ende. The 
nssage of an abnormal current heais (he mereury, 
vaporizes it and the pressaro generated bursts the tube, 
thus rupturing the oirenit. 

In order to provide for the automatic elosing of the 
circuit above referred to, the construction shown šu Fig, 2 
is employed, ere a chamber is placed av one end o the 
tube, wbieh is part flled with the mercury. "The air, 
whieh occupies a portion. of tho ehamber, being an olastic 
medium, allows the expansion due to the vaporizatjon of 
she mercury in the capillary portion to take place without 
Tupturing ihe structure, as the sir becomes compressed 
and tke separation of the column of mercury in the capil 
larly tube can tako place, thus opening the ošrenit in a 
reliable manner without destroying the spparatu 

Another form o£' cuvout, shown in Pig, 3, imilar 
tu dhat shown in 2, except that instead of leaving a 
open sirapace in the ehamber, a rubber ball filled with 
siri placed in itand the. ehamber completely filled with 
mercury This preventa the escape of iho air from the 
ebamber into the capillary tube in transporting or handling 
(že appastas, while afTording a sufiicientiy elastic medium 
lo preserve tle apparatus from destruction by the vapor- 
presmiro gnerated in its operation, 

the practical advantages claimed by Mr. Field 
tor this form of cucon, are first, bat, i£using only pure 
distilled mereury, it is possible to have absolute uniformity 
in the conduetivity of a given size of cuteout. Again, the 
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NOTES ON ALTERNATING CURRENTS OF VERY 
HIGH FREOUENCY. 


ŠLD.. nano» 


Tux interesting account of the novel experiments given 
by Mr, Nikola Tesla in the Zlectrical World of Feb. 41, 
1891, and relating to the phenomena of alternating cur- 
renta of very kigh fregveno], lead me to make a statement 
of some of my own obervations while working in similar 
directions. The highest number of alternations which I 
have had at my disposal up to the present have been 8,000 
to the second, s rate somewhat below that which Mr, Tesla 
has obtained, but which, neverthelese, shows propertica 
and brings about actions and results similar to those wbich 
he described. 'The physiological netions of these rapidly 
alternating eurrenta have been very ably invesigated. by 
Dr. Edward 'Tatum, some of the results of whose work 
have presented in a beparate communication, 

Mr, 'Tesla's experiences in relation to the static eflects of 
these currenta of high fregueney are similar to those noted 
by amysel, particular dbe mali surface of tko condenter 
wliich is able to transfer, or permit to be transferred, a 
considerable. amount of energy through a. dielectric, 
owing to the exoeedingly high rate at wbich the changes 
of direction of charge are made. 

"The following esperiment which was tried by me some 
ppontbaago ia inlerestingin the oonneotio, A inosudescent 
lamp bulb was constructed, in which on a platinam 
leading-in wire was used, on the end of which, inside the 
bulb, was mounted a single slip of carbon, two or three 
inohes in length, it being one leg o£ a broken incandescent 
lamp filamenti. Two-tbirda of the lamp bulb was now im- 
mersed in an outer vessel of water, leaving the single wire 
above the water for attaohment to the source of alternat. 
ing currenta at one terminal, and the other termina] was 
connected with the outside 'water, which was rendered 

hly eondusting by eni diselved thercin, "The water 
surrounding the lamp bulb formed, of course, an outer con- 
denser coating, while the vacuous 'space and straight slip 
of carbon were the means for the conveyance of a cbarge 
to and from the inside surface of the bulb, which was, of 
course, exhausted. to the ordinary vacuous condition, as 
found in an incandescent lamp, When an alternating poten- 
tial o£ about 1,000 volts, and with a rate of alternations 
up to 5,000 per second, was applied to the carbon strip, the 
Slamert was brought to bright incandescance simply by 


the bombarding action of the residual gas, as in the 
Crookes. tubes, while, of course, no complete cirenit ox- 


isted, the condenser setion of the lamp bulb allowing suf- 
ficient current to flow, At the same time the glase of the 
lamp bulb not immereed in (be water, became rapidly 
heated, indicating tbat that portion which. was immerseč 
in the water would have become egually heated had it not 
been subjected to the cooling netion of the water itself. 

The retention of the are, as with direct, currents, and 
the high note evolved by it, havo been noted from tho be. 
ginning of my experiments with these high period. cur- 
renta. Mr. Tesla oxpreases surprise that he was enabled 
to hear the note from an aro in which tho alternations 
current, were more than 10,000 per second. Mr/Tesla w 

lon me for ealling his attention to the the fact that bo 
ja taking as the limit of sudition in this case sounds from 
5,000 to 10,000 complete waves per second, which is far 
below the limit at which sounds become. inaudible to ordi- 
nary ears, cases existing in which a pitoh corresponding to 
over 30,000 per second has been heard, according. to some 
authorities. 

"The cause of the persistence of the aro with very high 
period siternationa a stated by Mr, Tesla is undodbtediy 
the correct one, š, e., that the gas stream has no time to 
cool between the alternationa, and ite variations of temper- 
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ature must therefore be gu 

the vapor or gas stream con 

mains nearly constant when the rapidity of alternations is 
nuficiently great, 

The obaraoteristics, stated by Mr. Tesla, as reguisite to 
be possessed. by machines snitable for obtaining constant 
current for the working of aro light, are of conrse con- 
neoted with tho fact tbat in sueh machine the oharacter- 
istic ourve indicates a drop or fali in the eleotromoti 
force developed on a slight excess of current above 
normal and, on a decrease of current, a raising of the elec- 
tromotive force to a point above tbe normal. 

Tt is not, however, in necordance with my experience, 
that tbe undulation o£ the current is almost essential to the 
suecess of an aro light system, nor do I think that proporly 
oonatructed oluteh lampa dapend for tbolr sooossa 49] oro 
šhan do fnelz constructed loskwork: lampa, on the pres, 
ence of a rapidly varying current due to a small number of 
armature coils and correspondingly small number of seg- 
ments in the commutator, In fact, I have run with per. 
fect success oluteh lamps in cirenit with ooils of sneh large 

iduetion that any but very slight finot 
wiped out, and without introducing any particular. difter- 
ence in the behavior of the lampe, Ič probably is true, 
however, that sligbt gentle fluctnations occurring at very 
moderate intervals may be of benefit in the working of 
oluteh lamps by keeping, as it were, the olutoh meohanism 
in a state of vibration or tendeney to open or close, but it 
can scarcely be doubted that if this benefit erists for much 
lamps a siinilar benefit would erist on the operation of 
dloskwork lampe, as a similar duotuation would give rias 
to a continual tendenoy in much lamps to keep the detent 
or escnpement free enough for delicately letting.go teeth 
for the feed ;. but the faet that large numbers of lampa are 
in use in which the feeding of the carbon, either by oluteh 
or by eloekwork, is under the control of a derived cirouit 
magnet only, and that such lampa operate with the great- 
est satisfnotion, shows that the undulations mentioned b; 
Mr, Tesla are not necessarily a factor to be considered. 
such cases the sel£-induction of the aro branoh is negli 
as compared with that of the derived cirenit magnet con- 
trolling mechanism, and the fiuctuations therefore would 
st to 


vy rigidly during the experi- 
produotion of an unvarying or 
in driving the genorating maobine, 
pondičon not early obtained la pretijo 
In making tbe notes on the highly interesting and 
valuable account given by Mr, Tesla, 1 d 
ver Way my notos may appear as oriticism. of Mr. 
viows, they are not made in any unfriendly spirit, 
the desire of renhing the exaot faota whioh it ia 
the objeet of sojentific investigation and disouasion to 
aacertain. 


perfectly constani 


SITES FOR CENTRAL STATIONS. 


Acconnixa to the Elektrotechnisehe Zeiteehrift, the sim- 
plest method of determining the best site for a central sta- 
tion will be to find the centre of gravity of the system, 
taking the values of various pointa in the area as proj 
tionate to the density of current to be supplied ai these 
points, in which case the total weight of copper in the 
feeders will be at the minimum, »This caloulation will, 
however, have to be modified when the considerations ot 
cost of site and rent and, it may be, cost of cartage o£ fuel 
and so forih, are taken into account. 


THE ELECTRICAL ENGINEER. 


Letters to the Editor. 


Oka ll eommvanloatino may be dron vp ca brit 
Gi pome 


DISCUSSION OP THE PHENOMENA OP CURRENTS OP HIOH 
PREGUBNCV.. 


14 is not from any desire to have tho last word that I kave 
nnawerod Mr, Tesla statementa as they oppoarod ; it has slply 
been to corrčet misunderstandinga. Im rogard to tbe experiment 
which I mebtlon, as performed by immersing in vater a lamp 
balb in whloh o single stripof carbon had been monnted and con- 
necting the water and (he jamont to s source of high potentia] 
allernatiog current st high freguency, and whereby 
Carbon was brought to brieht incandescence, 1 simply 
Gonduotjon (hrovgb the glasa could not havo had any eflect in this 
experiment, 'T made no general donial that a slight conduction 
oceurred with even the best dielectrice. 'The glass in my oxperi- 
ment being immersed in water, the nasumptšonof, high. tem 
ture vrhich Mr. 'Tesla makes as Inorensing the conductivity of to 
fine le not to be considered in tule cas. The gla vse oni 

tin where ič was not so immersed, and where, therefore, no 
connectlon with the circuit existed. 

Mr. Tesla base statomeni,aboub diletrie, ineultion, 
resistance, perfect, conductore, degrees of conduotivit, eto., oni 
(ne statement i made in relation te ibe ozperiment snd tbe pbe- 
nomenon it presented ; and ho ezen asks whether [ have 
never measured insulation resistance" and "by a conducticn. 
Gurrent." Similar irrelevant guestiona follow this typical one. 
[have said thas "if conduetion through the glase were a posel 
bility (in tbo experiment and acegunted tor io phenomenon pro- 
sentad)tkigacilon (of ohargiog m lamp bul na x Levden jar and 
teceiving a charge therefrom,) could not oecur.". Mr, doea 
mo the injustic o opplyiog a statement whioh related la par 
ticular ezperiment and phonotenon to clnsses and. oonditicna o£ 
phenomena which any one st. all farailiar with the ciroumostances 
would rule out. | Mr. Tesla says: " My statement that conductlon. 
iz concorned. to. some, though perhaps negligible, extent. in tko 

jent above desoribed. was, bowever, made not only on 
necogimt of the [net that al bodies conduct more or less, but prin 
cipaliy op account of tho heating of tke glasa during the experi- 
imen." The italics are mine. Tn the experiment, tha poe 
immersed in cold water, and only that portlon not immersed and 
nok in contact with the enrront oonduovot or the sorroundin 
wator, was warmed. Thisdisposes of iho ot Gonten: 
done oč Mr, Tesla based on hented glas ša dre ozperitnent. 

In regard to tho estimate of the number of complote waves of 
tound oorespendin lo 8 given munber of alternstione, 1 fresly 
Gonfesa that 1 was in error, and sat the number given by Mr, 
Tesla is correct. Tho number of complete sound saves does, as 
Mr. Tesla polnta out, carrespondi to the bumber of alternationa, na 
the expansiou nad the contructlom of the aro stream, correspond- 
ing to aro condenalon and rarefaction, oecurs with such ultorna. 
tion. This ia a point which I had missed in the former consider. 
otlon ot the matter, but, o£ course, i the limit of audition ia 
above any of tbe rates considered, I£ would not aftect the argu- 
nit ozcopi nal relats to lo degreo 6€ approsimation to dl 

ena 

"Without calling upon Mr, Tesla to atate how far " Earth ia 
from Heaven" in his view, 1 will simply stato that my ezperi- 
ment of five or six Yearu ago, which called forth his remark, 
Gertainiy did teach me sometblng then, nnd added somewhat to 
may iuformatica in certala direcilone, 

| vras perfectiy well awaro of tho ofecta o£ solf-induotion, 
including impedance, pointed out by Mr, Tesla, whon 1 spoke ob 
the insertion o£ a coli of large self industion into a circult of are 
Jighta, as steadyiog tho current and. lessening ita undulationa. 
In regard to tho olects of selt.induciion 1 may state, that the 
proper of impedance Z haro always aa one of those 
Sllecte. 

Jela not true, as stated by Mr. Tesla, that soltinductjon 
4 rendera iho undulations more pronounced.". Whetber it will do 
so or not depends on the shape o£ the wave of undulation. Not 
all sbapes of wave have the greatest rate of change when (ho 
Current has a small valne. What la true in this respect of a sine 
Curve would not be true 6£ k saw-tooth wave. But the point un- 
der disonselon originally waa tke effect ot. a largo self-induotion. 
interposed in a circuit of are lighta in whjeh tho current was o£ a 
fuctuating oharacter. The curront may be considered in thie case 
as made up o£ a steady current of an average curront value, upon 
which has boen superioposed an alternating current of small 


(April 22, 1891. 


valus, or it may be oonaiderod as made up of a steady current of 
Jess than the averago value with a, polsating current of small 
valne superim poned. These to be osact, of eonne, 
žre made on ho basa thač in th otnačions the strenjsth ob the 
Current does not ehango very greatiy, or (hat bo mialnum cur. 
rent and (be masiimuo Curnent valuče are not far removed from 
be average valne. Now the ollect of sel£induciion introduced 
into smeh a edreuit with aco lighte s, by ta impedance, to dimio- 
lah the value of tat portlon 0€ the cuzront which i, bo to speak, 
alternating or fu ad whether tho 'aves of allernatine 
or pulsating currenta, so groatly diminisbed in amplitude, sili be 
sharpened or smoolhed, out by, sel-induction vil depend upon 
theie original form. via the elect ot selieiaducijon šo producins 
podane and (hertoo et te value ot de urtutiei 
or Alternating current strength, zoperimposed ou the smuči largvr 
Oraslani or id" current, ko 'vhlih 1 rilec la spraklag ct lo 
tmoothing netlon. Mr. Tesla vrna right im. bio genčral tačemente 
Gl poi bu ro klapa ot de to do pse la 
imt, He was not. right, howoror, in. separating the efeci o 
Ta gedance tra sol induetion im to case under discussion. 
have no desire to prolong thia disomsiom and ovili leave out 
ot oonsiderstion sny reference to stcim on oluteh or elockwork 
lana, or to the phyolological efecte of onerenta. 1 have im the 
above comment confined mysel£ strictly to those matter which 
to have oleared up o some way. 1 hope that 
in stating my. poslkco do relation to the matter L bav medo 
mysolt olear so sa to avold further m 


Tires, Masa 


ELIHU 'THOMSOR. 


IMMERSINO CONVERTERS IN OIL, 


T bayo read a recent article by C. E. L. Brown on the ' Uses ot 
CIL in Insulator and Transformers," Mr, Brown states : "The 
pplicatiom. o£ cil as insulating material for transformers carry- 


s 
ing a very high potential was 

Brown bimeeit. lo, our Jonrnal od April 8th, Prot, Bika 
Thompson vriteg: "JE may bo interesting to your readero to. 
learn Ena the uno o£ oil in oonvertero, sena the sulec oča patent 
sppllod for by tne on May 9th, 1887 or abovi four yenra ago, ih 
number of the U, 8 Falont being No. (88 ta." 

1 recoivod a. patent dated Oct. 29, 1878, No. 310,987, in which 
the following clalm was allowed : "' The within.desoribčd method. 
o£ insulating induction ooila or bobbins of wire of electrical in- 

rs said bobbina or cole la » 


bination" o£ different thinge, but having 
the fundamental principle oč oil being used in indnetjon coils or 
convertera or transformera. He dossn't make use of tho worda 
"' oouverters " or ' transformera." 


Pnnaveurma, Pa. April 1, 169, 


DAVID BROOKS. 


EL EOTRICAL ENTERPRISE IN MANITOBA, 


, of the Manitoba Gas and Electric Light 
xecently invited the members of tho city council to' 


by 49 fest wide, Thero are 


Mr. W. 
Company, 
works 


io company in Winnij 
"The boiler. house is TO fest long 
nino tel bolero of HO h. p. Ono hnadeed pouda of tesm ia 


Garried, Th umokestack 

eter. Tho engine 

talna two paire of comi 
"200 und 400: 


(00 fesk high, und ivo foot in dinm- 
dynamo house is 80 feot sguare and con- 
ind surface condensing Brown natomatic 
nin na toH 
engine weighs 1834 tona, 
ice, und drive (be laevl bol that as been meda 
in Canada—thres ply, 8 feet 4 inches wide and 88 fest long. Tho 
sbatting with which ik is connected is flted up with friction 
lato pull made by the Yulcan iron. Company, trom which 
are run two Thomson] aro macblnes for ci and 
Smo lok ieka mandate (rasna, zili space lovi bvo feta 
large incandesceni dynamos. Treb. incandescent dynamce of 
2,000 ught capacity are run from tha shafting, driven by the 200 
h. px ongine aa well aa the aro dynamos wbičh are used for 
ralo letine "The total capacity of aro plant is 195. lighta, 8, 
€ pe Po tolal ospacity ol incandosoont plant, is 8,00 tiehte, 18 
with capacity for two more incandescent machines o 2,500 
to be installod this fall. The pompa in connection with 
consist o£ one Blake nir pump, one cireulating pump, 
boiler feed pump, nad one large Northey auxiliney 
pump Atted up with 10) fest of žinch hose for fire protectiom 
purposaa-al drivon be scan. Tte morlokog coutajnsa 7h. p. 
lo gas engine furnishing power for blacksmith and machinery 
shopa, vl 


ljehie 
each. 
one duj 


shope whioh aro fited with imo lathos. ono 15 fovi nd ono HA 
, porew cutting machines, emery whesl, grindstone, drilla 
dod ponehleg nashine ali (be pooesary repair for bolh aa 
and eleotricity, being done in these shopa. 


SPEGIAL. TEGHNLAVE OR THE OFFICE TREATMENT otjiY 
SU OOESEFUL TAKATMENT OF FOR APPOINTKENTE PHONE 
STRLmroCoČeVS |NrEcTloNs KI Bo4i 

UI ČETREE TRSA") PHSNE BETKCEM | ANO 3 BM 


area] FREDERICK FINCH STRONG, M. D. JS SŠ 


preše 6129 FOVKTAIN AVENUE 


BmoHoMiTin, Kre. HOLLYWOOD, GALIF, 


Nov 21;35l 


Dear Mr Strickfaden- 


I tried in vain to get you on the phone but 
no one snswered. Hope you are still well and everything is going 
finely with you, 

I am now in my eightieth year and still teking 
patlents. our rent has been raised and we will be compelled to move 
if we can find a cheaper place, I shall hete it as we have been hene 
for thirteen years and it had grown to seem like home. My five 
meter ultra short wave (which I cell my "VITAL N RMALIZER) Do you 
know anyone with High Blood-pressure,Thirty two yeers ago ! was 
running a systolic of over Two hundred, The Met, Life Co rates 
High Blood pressure as PUBLIC ENEMY NOl'4t kills 800,000 annuslly 
(more than Cancer and tuberculosis combined I am now running.a 
norm l pressure of about 165 and em feeling very well dispite my 
age. Are you still doing ELECTRICKS? I have all my tesla apnnaratus 
and dont know what to do with it. Do you know anyone who would take ib 


off my hands; We are sadly in need of money send I would sell all my 


H-F apparatus for fifty dollirs, You have no doubt seen the million 


volt coil which I gave to the Planetarium. Can you not come up and 
look over my, High-freguenoy !JUNK-PILE", Today Jose Iturbe came. in 

and played for us. He is going to try to sell my piano forme He says 8 
IS A VEHY GOOD PIANO" I also want to sell my harp We shallbe very glad 
to see you again. If this reaches you please call me up 


your old High-fregueney friend 


Zav duniah Ž. STE 


Letter from Frederick Finch Strong to Kenneth Strickfaden, from Harry Goldman Collection 


Kenneth Strickfaden, signed photo from Frank Jones Collection 


October 15, 1954 


Tesla was "Nick" to us, for my late father had the pleasant duty to write the checks for his 
millionaire supporters who owned Okonite Wire and Cable and who waxed rich on the lush profits 
of selling the telephone rights for Manhattan Island to the NY Telephone Co. for some $17,000,000. 
This was a tax-free transaction and that sum was guite a sizable one in those days. They loaned 
money to Marconi through their British group and financed in part Fessenden, de Forest, and many 
other lesser-knowns in the world of science. Tesla was their "problem inventor." 


They were not alone in their difficulties with him for J.P. Morgan, the elder, always had Nick as his 
pet problem. | worked for Morgan briefly on his palatial steam yacht, Corsair, as installation 
engineer and for Senator Nelson W. Aldrich on whose prize steam yacht, Alvina, | sailed as test 
engineer around the world. Both men had influence. Even John Hays Hammond, Sr., who loaned 
Tesla the cash for his robot was unable to understand this strange genius. 


Edison had tried in his hale and bluff manner to befriend Tesla but his remarks had been construed 
by the extremely sensitive Tesla as an insult. With his typical Europeon-Slavic ideas of gentlemanly 
deportment, he was a strange figure in the rough-and-tumble field of pioneer wireless and 
electricity. Most of the scientists that he met were good fellows. Some were of the back-slapping 
variety such as Edison, Fessenden, Marconi, de Forest, Fleming, Preece, Lodge, Slaby, Zenneck, and 
Seelig. The old New York Yacht Club group headed by Morgan, Gates, Rockefeller, Lieter, Davison, 
Carpenter, Bennett, and many others that my father knew so well, were all of the same order with 
perhaps a bit more restraint in being companionable. 


| knew these men and answered to their good-natured nickname of "John the Wireless Man," a 
title that tickled me no end as | liked to make sparks and create spectacular displays of high 
freguency. Nick, the guiet, studious, very proper, waist-bowing Germanic (Slavic) mannered 
Europeon, never seemed to guite fit into the cruder American scene. He seemed like a man apart - 
an individual of considerable reserve. This, coupled with his strange phobia of failing to shake one's 
hand and to dine with peculiar manners of hygiene made Nick a marked man. Many considered 
him a plain snob. Others called him a "Nut" while others referred to him as "The Genius" and were 
always making excuses for his actions taking pains to explain that this was to be expected ofa 
genius. 


Those who worked for Nick were rarely taken into his confidence. His sketches were always in 
parts. His records were never complete. He feared pirating. He was pirated and it was a shame that 
the man who refused the Nobel Prize on the grounds that he was a discoverer of principles rather 
than an inventor should have been so pirated, lied about, and discredited by his contemporaries. 
They lifted his ideas and went merrily on as though Tesla's inventions were free property. 


| paled around with men like Earl Ovington on whose Blerliot monoplane | installed my original 
system using the first counterpoise antenna in 1910. While Earl soared at some 1500 feet over 
Mineola-Hempstead, we carried on the first two-way radio from plane to ground. He became one 
of the first air mail pilots. Ovington was a millionaire's son and a close friend of Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted on a platform 
over the Crows at the old Madison Sguare Garden. He would let me venture forth on the glass 
platform and take big sparks of terrifying length off a wand that | held in my hand. | soon found 
that we had a daily matinee and evening demonstration for the duration of the electrical show 
which attracted vast crowds who expected to see us both electrocuted. Earl was a show-off and he 
loved it. | was a scared kid even though fascinated with the sparks that | loved. Tesla would stand 
by with a paternal eye on us both. Tesla put on parties at his lab for millionaire friends. Nick loved 
to get the lights low and put on eerie displays. | must confess that | tried to emulate him many 
times and it was fun. 


My first wireless transmitter of any size was a 10 KW open-core transformer and to that | had an 
open gap and a huge glass plate condenser in oil. With my huge antennas over Yonkers, | could get 
the distance that made the boys envious as | worked the ships in the mid-Atlantic. Prior to 1912, no 
license was reguired. The air was free and we pioneers did have the fun that no one these days will 
ever understand or imagine. 


Nick grew very peculiar with age. Louis Pacant, my old chum, used to visit Tesla. Louis had been a 
smart boy in that he signed up over nine-hundred theaters on sound across the U.S. When Western 
Electric found they had been beaten, they paid-off handsomely to Louis. He enjoyed that for, as a 
poor N.Y. boy who had worked his way through Pratt in Brooklyn, he got a kick out of rubbing 
elbows with the "big boys." As a guiet-mannered and discreet consulting engineer, he soon found 
Nick to be a companion of sorts. They would chat at Nick's penthouse but Louis could get so far. 
Nick had the peculiar reserve and suspicion that made him a unigue figure. There were no others 
as close as Louis. 


| could ramble on here with much. | have completed a documentary on the history of radio and am 
working on another on Howard Armstrong, my old schoolmate, whom | helped with his first 
feedback ideas and assisted with his first patent in Yonkers after his father refused to support him. 
| wish that you would get some sort of eastern Tesla club among the science teachers with the idea 
of letting the younger generation know some of the Tesla thrills of discovery. | would like to see the 
Tesla Society give a medal each year for some worthy scientific achievement. 

Unfortunately, words are totally inadeguate to express the thrill of youth when engaged in pursuit 
of a pet hobby. | had so many in pursuit of electronics that | regret that l am unable to get those 
great big thrills into words that give justice to the years of wonder and indescribable thrills. 
Cordially yours, 


John Oliver Ashton 


Palo Alto, CA 


[Excerpt of letter by John Oliver Ashton] 


There is one man in the East who might assist you if you can approach him right. He is John Hays 
Hammond Jr. a millionaire who has his [ill] at Gloucester, Mass. His father was a Tesla supporter 
on the Robot. | knew many millionaires, but this one was a snob. 


| palled with men like Earl Ovington on whose Bleriot Monoplane | installed my original system 
using the first counterpoise antenna in 1910 and while Earl soared at some 1500 feet over Mineola- 
Hempstead we carried on the first two-way radio from plane to ground, | at "H.O." in Yonkers, Earl 
aloft in his "fly". He became the First Air Mail Pilot. He was a millionaire's son and close friend of 
Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted to a platform 
over the crows at Old Madison Sguare Gaden and as he would let me venture forth on the glass 
platform take big sparks of terrifying length off a wand that | held in my hand which is turn jumped 
to the ball on the top of the Tesla coil. | soon found we had a daily matinee and evening show here 
for the electrical show duration and attracted vast crowds who expected to see us both 
electrocuted. Earl was a show-off and he loved it. | was a scared kid even though fascinated with 
the sparks that | loved. 


Tesla would stand by with a paternal eye on us both and smile for he was somewhat of a showman 
himself as you have read. His famous parties at his lab for his millionaire friends were famous and 
Nick loved to get the lights low and put on eerie displays. | must confess that | tried to emulate him 
many times and it was fun. 


My first wireless transmitter of any size was 10 K.W. open core transformer and to that | had an 
open gap and huge glass plate in oil condenser. With my huge antennas over Yonkers | could get 
the distance that envied the boys when | would work with ships in mid Atlantic. Prior to 1912 no 
license was reguired. 


Dear Mr, Anderseni 

Tanka: for yow note of the Ijth, I have been 
busy with xy bread ami! tttez ges here ho applications engineer 
ing for an electronics Jobber«ks an older oitizen 1t soems that 
the better paying engineering Jobs" sre unavailable to us here. 
The eleotronics firms are staffed with UT ounasters who resent 
an oldsters experience. | 


si had a letter from Heta, čE bol£evo. tnat I net 


Ermood once when I was nooking to buy: some businesses fora 


wsalthy oldent in. Gomeotiout.I have suggostod to him that 

he might obtain more deTištbe information om tne. Big Oscillator 
žhrough you Ča tha-Tagla:: zMuseva? 

You might write to Mrs; Earle Lewis Ovington, 

Santa Barbara, Celifbrnia . She Čas the wealthy widow of my former 
friend in oarly day Glabušco and avišžtinm in Nem York,.5r le 
became famous as the First I£oensed Air Mejl Pilot, He md I 
"nad Blertot Monoplanes ab Šarden City, 1.1. in 190) when they 
were beautiful little feiry moths tnat flew at 75 MIP,H, over 

the heads of the admiring orowds in Sundays muoh like a cirous 
ar und a track with tall pilons as markors, The first radio 

Uuwo way sot was installed in Farle!a Bleriot"Dragonfly " at Čarda 
City in I909.It was a bread board affair,iWe nad: lotsof fun with 
se sndplonserina the cowterpateo a Oče whioh is oredited ti 


(€5) » 
radio ideas,I hope to get šamo gooš odnnetced story ionupaper 
for posterity and doowmentary purposes so that the yownger gener 
ation mey know what it was lige te torta ga tne newsets of that 
day. I have Pr Lee de st d je; čni | mentor to advise 
and encourage me« At šo he is gone! 3 ; 

Heat Machine; Fa RtEnub ka 

a DANI OTSoRena ama vin $ tne RR. brtetiy, 
es v uonsultant, T had. original ideas to pati tne F.B. Te zma 
called there in Washingotn UE owd get no wheree They nom 

it sli. apparently: jhey seoure edvance info on 1 tters wnioh 

tney olasakžy as "momadeoj but. dt 1s. up Pbalistinet they 

have grabbed"knowledge' | tnet obhey don't xnov how to apply? 

A number of the socalled seoret Gevices that they are ušing "ere 


Old s tuff yesrs ago, The muoh telked of irist Matoh Ralio was 
ze 


bufit st oub lab away back in I926. De, Charles F. Burgess 
built the Tist portable in RI a fotoni ; Ibuis-Reomit 
had dt ij his consultimg office i ge zona relic, Burgess and 
Louis have ' depuredd for em fiebis, narod the vale, where I 
"have sn idea there is plenty ot research bo ba accomplished t00« 
Is very glad to note ot zar progress žoward a 
definite start on tne Bulletin: end usa Zesla Journal, If I may 
beofa ie pepela me imom 1 would luke to help if I can? 
Iemin' Va sort of a mosš here with a nan whom I 
MAO has a Mineral Ore Salebtor that separetav any mineral 
' From ts gangue,eleotronically« The maoblne has grest:possibilitiesd 
I have managed to get someof. the large mining companies interested, | 
Tre n I introduced the inventpr to za of means who backed him 
witha tokan allowance. He teja tnorouyhly beprnstbcsi. business man 


and spent the money, unwisleyeTno backers are' peeved "and will 
not invest more until ne shons them all the machine workings« 


2Aš this inventar has been Gheateii befdre he is so suspioious that 


2 4g Ne ANIKI s 
č%no'refuses bp revesl the wholč išecbeb to his backora, He has 


applted for patenta thrpusk Ja pa bent lawyer friend of mine whom 


'G 'Uoeaeht 1ntothe ploture.' jokork5 "tie lavserčind the 
CG,BJA, sno has! ug oorporabi or Pipera ven do nothing uith the, 
inven£or who (4 8 'atubborn "and Umd1E adt move unless he gets more ; 
"iohejis Žecdy 'an 'iupiisad 'that 'is Fenbarassing to me<I sm the OU 
Vode ho got the WE6I6 nabtčr 'urider'way and there'1š nothing that — 
ŠI šan do nom but Gry and nšeuso 'a'nevpa okor'to 'takgover. the 
present biokers who'want thdar pe pexui jadsooo).3a tne mes 
timš the'invenfor riiag ali over,at the beok sud call of the mining 
tompin£es who are doing thagr bošt to' steal'thgidea idf they can. 
The machin is'sald by big'euthoritiss to bo'ondthab wLll revol- 
'utiongic the whole mining process čindistrye g 
I ma proposing tHat:some one invešt say $IOO,000 
dn a nem company to"take'over the posseit'one that'osn!t get 
' going dbe 'to"persimality troible"sčif you would 'like more data 
Con the' maohinsiietčne knom It'iš/an aotuslityinota" dresm,It 
works, "The model 'is here; The invemto' has invested over$I50, 
000 of his' owm' money' andis broke «'Thitmoney: was' spent in research 
prtor' bo the 'forming 'o£ the: corporationulet:me knom 1f you have 
anyomlinterearted.'6niotigh to want't6 see the machine and meet the 
invenbbr and imvestigate 1t thoroughlye eU 
(The lady you: mentlon': as hakona called upon O'Neil 
nay havo bečn/Mrs, Pritz'LowenstelniHe was with Tesla and a pionesr« 
Tnere were -a number" of. German sympathizers'that Tesla knew, There 
was yuite a fuss at the time of W.W; I,for my dad used to dine 
st a large German restaurent in N,Y. with a man whor he had bef rjen 
pdo(šimight say in passing that ny grandfether.and my dad and I 


vali have hed.a great trent toward befriending invemtors and 

, technical. mene L believe I told.you how Grandfather. was the 
oroginal baoker of,Bel] 1n Salem but, Bell made a. flop pf the 
Harmomlc helegrabh:and xfelt, bad, because Klisha Grey beat him. 
Mat'ui stake tmade, Bell, Ho,had. lived at,336, Essez Street, 
8: blookcaway.£rum the: Sanders Mansion where he established 

> his fisrb lab dn the ,basement and later ,inthe sttios 336 Essex 
Street in Salem was built and ocoupoued by. familylčor five j 

vegenarationa, and grandfather was. always helping others bDadras. 

; wasco£-a similan.stripe :and,knew ,,s0 many of. tne, inyemtors that 
meni$e snd his wealthy belephone pioneer .colleagues backed, ) 
Meli Ded-usedsto dikne in this Šermen .restakrant , Wherehe enjoyed 
the .imported beer;and.there, he met this personable red-besrddd 
young man who-became his charge. The man spoke English with 
perfection and had. a PH,De(Heidleberg ),He was in the oil 
business for some Šerman company and dad helped him meet 
/business menePtioprto.the Wars Ersorked for D,E.B,E,G; and 

TE ue SAJ VILE TRANS TLAKE 

| brjef1y;for tne Atlantic Comnmlcstfon Gopasa, onsultant IT 

installed radio-on the Argentine battle ships Rivadavia and 


korena,I; dass tnotbe. NVacof£iceland.onf.co mo German s hips 


under Seblig, Boehme, endotherse I knew men like Zennick and 
Braw and other leaders in Germany. /The war broke out.I 

went into thg navy and was forbidden to even mention inter NAMOSe 
Dad folt hurt because if his.friend in the oil business who had 
retormed to Šermany«: One day: Pad yae iuizzed byrthecold-F.B.I, 
'and was'pretty well peeved a tthe treatment a ocprd d him-an 
established busjnexx man with two.sons on the service and he 

let them know 4fj booeThey finally revealed that his friemd ho 
had visited our place in Yonkers Maš inysalityyanesof the seve 


sons of the Kaiser and a Major Šeneral in the žray over there, 
I.belive he was killed in aotion« MI. 


L will keep you informed as I osn, 


2261 sč Franois Prive 
Palo Alto, Californis 
September 22nd, I953 


Santa Barbara, Celif, 
November 16, 1953 


Dear Mr. Anderson: 


Zanke you for sending me tne brochure, which I haye read with 
interest. I recall that my husband, at different times, spoke 


-of Nicola Tesla as one of the greatest electricel geniuses that 
sver lived. 


I regrest to say that I do not understand much about electricity. 

I am therefore takine the liberty of passing on this literature 

ou hawe sent me to one of my husband's oldest and best friends, 
mg, who has been interested in high fregueney almosž / 
e.  I am esking him to write you, 


' much for your thought of me in this matter, 


Ovington s a 


RI 


OVINGTON AIR TERMINAL 
SONLY AIRPORT IN SANTA BARBARA" 
EARLE OVINGTON,A 


LES O. NORTAVE 
7 WASKINWS TON AVE, 
PYOV?/DENCE, 
KODE ISLAND. 


Postcards from author's collection 


oplane 


G., H. Curtiss Winning Scientific American Trophy with Aeroplane 
June Bug' Driven by a Curtiss Motor, Hammendsport, N. Y. 
COPYRIGHT (908 BY H. M, BENNER July 4, 1908. ji 
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Bulletin Nurnber Three 


NOVEMBER, 1903 


Mentioning some extensive 
alterations and improvemenis. 

Some interesting matter on 
electrical apparatus. 

Information on the fitting of 
trusses. 

A list of instruments and 
books at very low prices. 


The Story of a new Electro- Therapeutic Appliance. 


"The brilliant aehievements of scientific investigators in the field of electrical science during 
the past decade have served to concentrate tke attention of the medical profession upon the won- 
deriul possibilities to be found in the field of electro-therapeuties. Although eonservative mem- 
bers of the medical profession have ever been wary of experimenting in the treatment of disease 
by electricity, yet since the days of Gilbert and Franklin this important subject has been forcing 
itself more and more to the front, until many of the leading lights of the healing art are to-day 
numbered among the believers in its eficacy. 

The wonderful discovery of Roentgen, nade known to the world in 1896, gave a great impetus 
to the use of electricity in medical and surgical diagnosis, which bids fair to be surpassed by the 
perhaps greater serviceability of the X-rays as a therapeutic agent in the treatment of some of 
'ihe most formidable diseases which afilict the human race, Vinsen's discovery of the usefulness 
of the ultra violet rays in the treatment of various diseases has given an added impetus to the 


subject. 


The Strong Static Induction and High Freguency Apparatus. 


"Among the first to experiment with the X-rays in this country, after the announcement of 
Roentgen's discovery, was a young medical student in the city of Boston who showed his 
by building for himself an apparatus for the production of the X-rays early in 1896. This 
mt, Dr. Frederick F. Strong, now instructorin electro-therapeutics in Tufts Medical College, 
the Tesla or High Fregueney type of apparatus for his experiments, and it was not long 
ore he noticed that patients who were exposed to the X-rays generated by his apparatus were 
many cases benefited in their general health. This led him to investigate the therapeutic pos- 
sibilities of electric currents of high fregueney and high potential with astonishing results. Up 
'has treated several hundred cases, many of which had proved refrdttory to other forms 

the majority of instances beneficial results have followed." 
a number of improvements in his apparatus and many ingenious 
application of High Fregueney eurrents, among others being the 
odes and other methods of treatment through glass. Dr. Strong has dis- 
Une in the course of his investigations and has suceeeded in adapting 

uses. 


ok giving in detail the result of his work, which will soon be put in the 


tuwenty breaks per second as ordinarily found in the Resonatur types, and even only two or three 
per second as found in H, F. attnehments for static maehines, such as Pifiard's Hyperetatic Drans- 
former, The enormous inerease of the rate of condenser diseharge in the Strong apparatus mani- 
festly inereuses the power of the apparatus in like ratio. 

Another unigue feature is the sir rheostat which permits of'an exnet regulation of the dosage. 
Still another feature of much value is the device for reguluting the fregueney and potential of 
the apparatus, which is aecomplished by alterations in the capacity, induetance and resistance. 
"These are placed at the command of the operator by means of specially constructed high tension 
switehes placed on one end o£ the machine. 

A point oč much importance in this elass of apparatus is the guestion of insulation. This, 
we believe, has been satistactorily solved by Dr. Strong, who has spent many hours in his lab 
tory experimenting with difierent materials and has fnally obtained a substance of surpassingi 
greater resistance than cil, and, therefore, an ideal insulator, Nor is the apparatusleft to depend 
upon insulation, being so constructed electrically and mechanically as to be subjeeted to the least 

ossible amount of eleetrical strain when in use. 

"The apparatus is manulactured under the direct supervision of Mr. Earle L. Ovington of the 
Mussachusetts Institute of Technology, who was connected with Edison's laboratory for ove: 
bwo years. He personally tests every instrument, subjecting it to double the strain while tes 
that it will be called upon to endure afterwarde. 


High Freguency Therapeutics.? 


"The physiological efiects of high fregueney currents are chiefiy exercised upon the vaso-motor 
uystem causing a flushing of blood through the peripheral capillaries, opening up the sweat glands 
ind relieving lacal congestion. 'Zhe blood becomes oxygenated and uric acid is o; zed into 
urea and elimination of waste products greatly increased. There is a marked germicidal aetion 
due to what is termed "electric ozonization," which is the result of the large amount of ozone 
generated by high freguency currents and carried into the tissnes by electric bombardment. This 
is ot much value in the treatment of infected sores, tubercular ulcers, chronic skin diseases, ete. 
"There iš an increased elimination of C.O;. and respiration isfavorably aficeted. There is also an 
uundoubted anesthetic setion when the current is concentrated over a small area. 

Ti is obviotis that an agent of sueh valunble and varied physiological efiects must be useful 
in the treatment of a large number of diseases. Among those in whieh it has been found of special 
value are diabetes, gout, ehronic rheumatism, obesity, hysteria, neurasthenia, insomnia, head- 
ačhe, anemia and ehlorosis, dyspepsiu, atonic dilatation of the stomach, colitis, hemorrhoida, 
ehronic constipation, prostatitis, neuralgia and pulmonary tuberculosis: Herschell has obtained 
excellent results in the treatment of gastric ulcer, ehronic gastritis and ehronic catarrh ol the 
intestines.i 

"Among local diseases benefited by high fregueney treatment may be mentioned lupus v ul- 
garis, lupus ersthematosis, chronic eczema, nene rosacea, psorinsis, pityrasis, sci tica, pruritis, 
rodenit uleer, trachoma, prolapsus and fissure of the anus, ete. 

"There are certain essentials to be taken into consideration by the physician about to pur- 
ohase high fregueney apparatus. Many inefficient machines of little value are on the market, 
and the purehaser should not be misled by low price or uuwarranted elaims to purehase a cheap 
or inferior piece of apparatus. A firsteelass instrument should be capable of giving 500 milliam- 
peres or more of current in the secondary cireuit and should supply s heavy spray of from š to 8 
inehes in length. It should be adjustable as to tension and fregueney, as the low freguencies of 
five or six hundred thousand oscillations per second are only suitable for X-ray work, the most 

— efiicient freguencies for therapentic work ranging from s million to a billion per second. 
l The Strong Static Induetion and High Fregueney Apparatus is designed with especial refer- 
'ence to the above mentioned reguirements which have been found by leuding workers to be neces- 
to obtsin first-elass therapeutic results, The price of the apparatus with therapeutic at- 
achments is $350. The X-ray attachment is $25 extra. "The Ultra Violet attachment is also 
extra. These can be obtained at any time after the apparatu installed, 


C% Tor fur details of the iherapeutic uses of high fregueney currents see Chisholm Williams book on 
čela aee, 8240. Kor sale by Otis Clapp de Son. ja OS Sje G. 


heli Manual of Intragastric Teebniaue, London, 1903. 


mo . 
» % Static Electricity. 


Tania private practice Dr. Strong has sueceeded in securing all results from his apparatus 
that can be obtained with a Static machine, 'The value of this fnet can only be appreciated by 
se who have experienced the disheartening and unsuecesstul eflort to make a statie machine 
in humid weather. To those who have been aceustomed to rely upon the cumbersome 
static machine with its fragile glass plates and its susceptibility to atmospheric conditions, this 
"neat, compact and handsome apparatus of Dr. Strong's seems a wonder. That an instrument, 
which can be attached directly to any incandescent lighting cireuit and is not affected by moisture 
or temperature should be eapable of producing the static breeze, spray or spark, or produce efiects 
similar to the static induced and wave currents seenis almost beyond belief. Yet all this and 
much more can be accomplished with this new apparatus. For that reason it is called the '' Strong 
Static Induetion and High Fregueney Apparatus," 

Among the late therapeutic appliances designed by Dr. Strong for use with his apparatus 
may be mentioned the Vacuum Head Sprar, the Combination Fluorescent Electrodes, and the 
Adjustable Condensing Eljlewe Hlectrode, with attachments which enable the operator to use a 
spark through glass or the efileuve directly against the body of the patient, either through the 
dlotking or against the bare skin. He has also devised a unigue apparatus for the inhalation of 
ozone generated by high fregueney discharges. This apparatus is constructed so as to eliminate 
the disagrecable nitrogen fumes, which is a great improvement upon the ordinary types of ozone 
inhalers. 


Ultra Violet Rays. 


Another late addition to Dr. Strong's apparatus is an attachnient for generating pure Ultra 
Violet Rays of great power and guantity. This attachment is a modification and improvement 
of the condenser spark lamp used by Gorl of Nuremburg, in which advantage is taken of the fact 
that the eondenser spark is very rich in ultra violet light, In the Gorl lamp the diseharge from 
a pair of leyden jars is carried to a series of threc or four small iron balls placed about one-eighth 
ineh apart. The diseharges of current are necessarily intermittent and follow each other at com- 
paratively long intervale. In Dr, Strong's improvement the diseharge from a condenser of much 
greater capacity is utilized in such a way as to obtain a continuous are between the electrodes. 
Hence the ultra violet rays are much more powerful and of surpassingly greater guality. 


X.Rays. 


The X-rays produced by this apparutus are steady and powerlul, seeming to possess 
large measure the actinic power of X-rays generated by a powerful coil, combined with the pene- 
tration noticeable in X-rays generated by large static mnchines with a great number of revolving 

plates, he result is an X-ray (hat gives splendid definition for fluoroscopic work, with excellent 

s in radiographic work, the length of exposure being much shorter than is necessary with 
en the largest static machine. 


High Freguencey Currents. 


Although Morton used high fregueney currents therapeutically as far baek as 18ST, the power 
nslon of his eurrents were very low, being oblained simply from the diseharge of a pair of 
and were by him denominated "Statie Induced Currente," In 1890 D'Arsonval 

his experiments with high fregueney currents and obtained some very encouraging 

h a high fregueney solencid. In 1893 Oudin devised his "Resonatur," which is the 

w almost universally used abroad for the production of high fregueney eurrents. 

'of apparatus some remarkable results have been obtuined by European eleetro- 


Unigue Features. 


nis upon this type of generator have been made in the Strong Štatic 
cy Appratus, however. Among others may be mentioned the spark 
of the condenser diseharge per second as against ten or 


Original photographs of Earle Ovington, developed from glass plate negatives by Robert Campbell. 


Full output of Strong-Ovington Coil, showing both sparks and effuve. 
All photos are from Robert Campbell. 


REMINISCENCES 


—i- 
ROBERT D. CAMPBELL 


Robert Campbell, author of Reminiscences Of A Birdman, Living History Press. One of the most beautiful books, 
all of Barle Ovington's original glassplate negatives were hand-developed using traditional technigues by Bob. 
The machine is a replica | built of the Strong-Ovington coil especially for this book. 
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SOME PECULIAR PROPERTIES OF HIGH FREOUENCY 
CURRENTS 


EARLE L. OVINGTON, Eso. 
ASSOCIATE MEMBER AMERICAN INSTITUTE OF ELEOTRICAL ENGINEERS. 


To the average physician the term "high freguency currents'" is 
anything but definite. 'The term has been so often misapplied that 
there is little wonder it is so generally misunderstood. In this 
paper it will be my aim to give an exact idea of what high freguency 
currents are and to illustrate experimentally some of their peculiar 
properties. 

What is generally called the "alternating current" is a current 
of approximately sixty eycles per second, or, as it is sometimes 
called, 7200 alternations per minute. 'This means that in one sec- 
ond the current passes through 60 complete periods or ceyceles. Let 
us assume the current starts at zero value (see Fig. 1) 'and increases 
in a positive direction along the curve AB. When the current 
reaches B it has attained the maximum positive potential. It then 
decreases along the line B C until it again arrives at zero as shown 
at C. Continuing along the line C D E the current traces a path 
below the zero line of the same shape and size as that above, arriv- 
ing finally at the point E on the zero line ready to commence an- 
other cycle. Along the line A B C is one alternation and along the 
line C D E is another. The complete curve A B C D E is a cycle. 
Hence there are two alternations, one positive and the other nega- 
tive, to every cycle. Electricians always speak of so many '"eycles 
per second" or '"alternations per minute," and never reverse the 
terms. "This is sometimes confusing to the non-technical mind as. 
the manufacturer uses the more scientific term "eycles per second," 
while the local electrician usually refers to his current as so many 
"alternations per minute." n 

In commercial electric lighting and power work 25 eycles per 
second is called a low fregueney current, while 133 cycles per sec- 
ond is considered a high freguencey. To the physicist and manufac- 
turer of therapeutic high freguency apparatus, however, 133 cycles 
per second is a low freguency. The latter consider a current one of 
high fregueney only when it changes its direction thousands of 
times per second. 'These extremely rapid rates of vibration are not 
obtained by mechanical means, an electrical arrangement being far 
more satisfactory. 

The guestions have often arisen: What is a high fregueney cur- 
rent? How are we to draw a line of demarcation between currents 
of low and,high periodicity? I suggest the following definition of 

744 


' 


s Sting nee hat by the teke bek zaj currents wc 


% nčan currents obtained. by disruptively. discharging a, condenser. 


Člet uš see how. steh Currents: are. getuali y produced: tor. »therapeutic' 


— There are. dice eds et penerating: ali iupeitic high fre: ; 


iueney currents, the D'Arsonval, the Oudin aid the Tesla method. .- 
e machine illustrated (Fig. z) iš so. designed: that any one of. 
s may ušed at will, that is, either. D'Arsonval, 


de or Tesla. Currenis: ate produced. T stali 'try to show. you "| 


— In this er 1 skali ask: pardon. for ke —fregučut mention of nty 
m machine: Ttis freguent mention is necessary, furnishing,. as 
vali the various Currents necessary for the following experi- 


|. For an illustration let us entirely dišeonnect the Tesla coil reg- 
oularly furnished with the apparatus, and lead the heavy oscillatory 
current, which ordinarilv excites the primary of this coil, outside 


— the cabinet., This result is accomplished by means of switches F 


čand-P in Fig. 2. Now, connect'this heavy" oscillatory current to a 
zcoil, which is. simply three: turns of electric light wire wound into 
the form of a cirele two and a half fect in diameter. By connect- 
ing metallic handles to the two extremities of the cirele of wire and 


— —turning on the current, we obtain the high -fregtteney current of... 


"D'Arsonval. This is nothing more nor less than the drop in poten- 
—'tial across this crude coil catised by currents of extremely high fre- 
gene dreulating. through the coil. In practice the D'Arsonyal" 
"current is obtained. from binding posts D D in Fig. 2; and regu- 
z lated with handle G.: The fregueney of the D'Arsonval current: is 
big; but the voltage is necessarily comparatively low, being limited 
bv the. potential oi the transformer charging the condenser, and. 
govemed by the lengih of the spark gap. 
Oudin added what he called his. resenator" to the solenoid of 
> DYArsonval and thereby. raised the potential o£ the currents. pro- 
— duced. Since we cannot obtain something out of nothing, this'rise . 
— im potential 'is at the expense of amperage.- The Oudin current has 
a higher voltage than the D'Arsonval current, but corresponidingly 
o less amperage. A rough model of an Oudin resonator consists of a 
sle Be of wire, the length of which, Koa must be carefully 


— Referringto Fig. 3 we have here-the Wwiring diagram of the 
česla circuit: . IE will be noticed I have marked the alternating cur- . 

; mains "low voltage, low fregueney.". 'This is the. commercial 

ing current which usually has a periodicity of 60 eycles, and 

vpoteritial of approximately 100 volts. If the direct: current only 


denser, and hence at fhe two terminals of the spark gap, rises until 
the insulating layer of air betweeni the spark gap balis breaks down 
c odue to the intense electric stress. A discharge: across-the gap now 
C- takes place and the stored up energy of the condenser rushes across 


k Ble unaided eye this discharge across the spark gap appears 
ito be a single spark, but in reality it is composed of a large number 
-of smaller sparks or diseharges, In fact.the discharge is oscillatory 

| in character, surging backwards and forwards millions, and in some 

|. cases billions ot times per second. These rapid discharges slowly 

— die out, due to damping caused by heating and other losses. When 

— the dišcharges have diminished in intensity, or entirely štopped, the 

7. spark gap asstimeš its original condition of high resistance. "This 
— alows the condenser to again become charged to a high potentidl 
and the above process is repeated. e zi 
>. Am analogy to illustrate the charging of a condenser would be 
č "Mhecaseofa sprime steel rod, one end of which is clamped in a vise 
jand the other left free to vibrate.. If this rod be drawn aside and 


ly released, it will oscillate to and fro until it finally comes to 


ome experimi 
ey-o£ the two ae za gaps. z 


E the Freguency Changing Switch (Fin Fig. 3) on.te 
; HIGH let us turni on the current. As long as the en 

issing uugli the gap is small the - -ordinarj device works 

H butvit fails almost completely when-we turn the Extra Power 


difiiculty was to greatly increase the size. of their conelenser, 
machine this is aecomplished by turning the: Fregueney Chang: 
e Switeh to LOW, and a great inerčase in power is ol s 
th a small condenser working on 2 nisi -freguency' and "heavi 
rer, the ordinary spatk gap is practical z wortliless. UIfthe. con: 
| denser capacity be increased the power of fhe apparatus is | increased, ž 
'unfortunately an increase in the capacity 0£ the condensčr means 
-a decrease in the fregiiency of he oscillatory 'currents. produced. 
blem for the designer was to oHEJa necessary | pone m 
p the. freguency high. s na 


IE. exactly as we did before, the oscillations are not destro: 
z the case when the ordinary gap was employed. Furihemore 
wish to call attention to the fact that: even oni the low fregi 
je energy of the machine has been greatly increased by the intro-.. 
of this ni ip. Turn the Pregreney Changing Syriteh to. < | 
| and we get greatly incrcašed power of the. disčharge. ; 
| the ordinary gap the condenser is charged. se one 


v ; charges | 
cycle. O. 'course each one of the sepa: 
decomposed and shown to llec- 


em and low freguency a 
ergy, we poe that the | 
K 


each group, which. k indicates the 


twice on 'each alternation.  Kee; 


eculiarity of higl 


abi regi 
insulated conduetor ; at ija sa 


etičally short: ireuited: :by : a heavy eopper wi 
nce. Part of the-curtent prefers the path of an 
h post the lamp rather than tne: šč of low ri 
ti j z ; 
sot high fregueney cutrents worth; 

tion i is that they pass readily through what we call insulators, , For 

instance, a plate of glass about 34 inch thick, which would serve aš. 

an: eficient insulator for currents of ordinary potentidls and fre- 

iuencies 'used with high freguencj' currents, might as well libe. 
f copper as far-as its restraining action on the curfents is con- 
cemed: Place it between the terminals of the machine and the dis- 
"charge passes through it with little efiort. " Furthermore there-is 
slighe ttendency for. the current to jump around the glass, even 

hen the terminals are brought near the edge of the plate. : The; 

.. s ea to go througii the glass rather than around it 


.- ney. ee 


gali lO ee smi the glass ze mo Š 


li hts brightly although Over 4 foot. o£' space separates b 
he energy passes from the primary ring to-the seconda 
ly varying electrostatic stress in the ether. "We have. 
cale, the transmission o£. power without wires. 
place of the lamp in the foregoing experiment lel 
jali pe Of iron wire, and the Current ze K 


fine wire on a piece of. zo ze and. 
wire to a metal. bi 
into the electrostatic feld the discharge streams from tie 
hi over a foot of | space separates the coibo£ 


AS we raise' this prane pe 


£ ihe receiver. dipes not respond čeni 
red by shifting the position of the needle on. alanin s 
čes SE gene belore these edge shoul 


itensely interesting experiments which. tnay be. 
currents of high potential and great fregueney: Ti 
ithe work so instructive and interesting, th 


oba n the past and consider 
ive been made EJ the therapeutic 7 —. opiati va poi 
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JLOHE POTENTIAL, DISGHANOES, 
The vnrious manifestations. of hleltregnenez. and. 
highpotential diseharges ofer a fertlle feld of re- 
senreh, especially for the amateur invesiigator, since 
dt de a subject 
bat. bas recelv- 
ed comparative- 
dy. Httle attene 
tdon emnalderine 
Lia stenincance 
ag. revealed. iz 
lia recent. apple 
catione to. ele. 
rotherapy, ra 
Mioerapby, and 
wireless telegra 
MU 

The term 
Ualectric 
Miacharge" a un 
derstoodi to. in 
slude all moder 
of. egualratian 
ot alferences of 
potential 
between the ter 
mizale ota 
source ot. sle 
drical unergy' on 
their connection 
by a condnetor, 
by the removal 
ob ihelr ohargos 
by a stream ot 
eletrical part 
los o£ ale or by a suddon diseharge that brenka down 
ne mir or other imlervening dleleetrje. These are the 
(uree. oble£ mednods o£ rostoring ite oleetrical egul 
Uibrinm, and are known respectively as ihe conducdie, 
the connective, and the dlsruplive dlscharse 

"The various forms may be furiher subdivided into 
slternating, are, brush, brush and spray, dendben, 
fming, slowing, lateral, oscillting, perjodic, stream. 
ing, stratided, impulelve, and perlodic diseharges, and. 
teže may be produced by utillalag a source or direct 
or alternaling current o£ low vollage, as for instance 
4. commercial generator; a hiehpotentii aparata 
as av inducilon col, or a biehpotentjal, high £renven 
ov arrangement, sa a Tesla col, dependina upon. de 
reguiremenis of ihe varlovs cases, 

Tn tka review We are concerned only with alaruptive 
und connective disehargos, the former in its applica 
lon to wirelose telography and ihe latter im la rela 
Mon. to ino human body, Slnce only potentialo sueh 
za can be olialned wlth an ordlnary inducilon ecil 
are needed for dlsrupilve dlacbarges, ihese ll be 
desoriked Brat 

In the produetion ot a dlacharge ot thla nature tere 
ure ivo dlametlesliy opposlte condlilons involved, the 
Brst. reproseullag an oselllator and sparlesay lo an 
unenergized and nonconduciive stale, and ihe second 
ovhen (t is energized and rendered highly conductive, 
ius. completing. the eirenit, To bring about this re 
sult the arm o£ ihe osellalor are eharged with high 
potential energy impressed upon them, Which is set up 
dn the secondary of the col im the form of eurrenta 
'Tuds klet enerey ls ihen converied Into elecirostatie 
energy, and when the static eharge le masimum For a 
given resistance olered by the dlelectric between the 
snrčaces o£ (he sparjogap eleetrodes heni (a evolved in 
Consoguence, and when a ceriala erileal temperature 
Jz reaehed ihe poslilve electrode volatilnes, sud It la 
the eeci that forma the Initiative in breaking down. 
(he dleletrie o£ the sparlegan. 

"The law relating to ihe heat evolved states ibat li 


IIGRTINO AY INCANDESCENT LAXP 
SHORT.OIROVITED WITH HRAVY 
OORPER, 


THE AUTOORAPE OF AN ELECTRIC SPARK, WRIT 
TEN ON A PROTOORAPNIO PLATE, 


Scientific American 


iz proportional (o te sauare e£ ihe eharsine current 
and to the rosletance o£ the dlelectric botwcem the posl 
ivo and negative olecirodec £orming the boundarlos 
OL ihe sparlegap. The energy ihat le omlitod from 
(he positive slecirode le proportional to the potential 
ilnerence impressed on (he oseillator system and the 
speci induetive. capacite, vile it ia inverssly na tne 
Ulstance soparating čhe sparigup oloctrodes, The 
ongih o£ be spark (hal pasces depends also largely 
on the Following factors, namely, the diference of pe 
tentiai between tnem, tne character of the medium tRat 
separates (hem, and on (he denslty or pressure o£ tM 
Gieloctric Ubraugi wbleh the dlsekarse passes 
increase the distance through whleh a sperk wil pase 
but a. polni Ge guleldy reaehed whereln a furiher de 
crrazo kas the flect o£ cutting down the length o£ the 
spark, and hence where a lov vacuum will permit the 
passage o£ high potential eurrenis over Jonser dle 
lunces (han ln ale, a high vnevum rotarie ih oven 
ihough the potenijal may be conslterably increased, 
Then. again the melal o whleh the electrodes are 
made. determines ihe sparking capacity to a certaln 
appreclable extent since some retard and others nast 
(ne prosese o£ volalilization, and Mnaliy (he size and 
shape. o ihe sparlogapelecirotes also have ibelr et- 
fect upon the disehargea 

From these consideratioms it wili be observod that 
When he olectrodee are placed olosols together the 
strensth or ihe charglag current 14 increased, am 
hence ihe heat. developed. eansos (he. temperature to 
rise. When ihe sparking dislance is greater than (he 
maximum. diference of. potential. can. ensliy break 
dovm, a falntiy luminevs diseharge wil be seen dem 


NIGK FREOVENCT STREAMING DISCHAROE, 


ne from ile positive eleetrode, espeellly G£ ir shonla 
present any sharp polnis, Thls phenomenon oceurs 
in viriue oc the fact that metaliic polnts are more 
easily hented than those dn the form oč spheres 

When the charge and iemperatnre reach a esileal 
valne x condveting microscopic ihrend of gaseous vapot 
iz developed and this iz attrarted lo the negative ele 
rode, to whleh IL pasees bv the pati o£ the east re 
sistanee. Whon (his Mament brldges the sap te dla 
eter ia very gresliy inerenseg, bne. resistance that vas 
previously. enormonsly. high becomes minimum, and 
lne current margea forth and back until the enerev ot 
the system je damped out by the sumi of the resst 

While Tesla was not the first to preduce ike varied 
and benutiful £orms ot conveciive discharges ho was 
probably the first to eystemalicaly investigate them, 
'Though convoctivo dlscharses may be freguenuy ob: 
served from a polnted poslilve eleetrode ot un indue 
lon. ogl, ihey are mueh mere inlense and briliiami 
When the potentlal and frenueney of he oseillations 
are stepped up by means GE n secondary transtormer. 

"Tne Compact apporalne tor obiainine Meh £reauency 
and klehpotenilul disekargos shown in the Huetra 
Ulons. was designed by Prat, Ovlagton, who repeated 
many of Tesla experiments and introduced several 
mew ones dnring the recent elecirial exhibition st 
tne Madison Savare Garden 

Wi high potenals and neh freguencies tie olec- 
rostatje ela is ollapsedi more easliy (han when. those 
OE lower value. are renched, while (he oseflaljons in 
crease (he temperature developed hy the transition o£ 
static ito Klnetie enerey and tor ih rensom the vol. 
ume oF vanor (s inerensed and an are diseharge ro 
sulla 

"The Paine and strenmlag diseharges whleh are 


TksivaRv 27, 1966. 
forma ot tbe conmsctive dlscharge are osel alled ana 
vezur when ie fregeney and polena] 1 Ineremel 
lužoni a certaln Yale; uader tneso conallana do dle 
charge nsumes deRnite eharsetersta wholly diter. 
dne from ihose o the dlraptive dldnarge. Im (neso 


BURNIKG PLATINUM WIRE WITH CURRENTS PASSINO 
THROVOR THE BoDY, 


in io mk 


forma o£ dischargo (be cnorgy paseoa botucen the elec- 
lrodea sa uminova streams, Šteh dlacharges obislned 
wiih higlefregueney colls are dlereni from. those 
obtained. wiih eleetrositic machines, us they lack in 
(he violet color developed by he positive statje elec 
(rode as weli as (ne bright slow o (he negative elee 
trade, 

When tle freguency 
luce (he fig and stresmlng diseharces ls inerensed 
new phenomena regal and a brush and spis dieharge 
ja obtained. | Wleh sultatle ejetrotes comprislne a 
Jarie nuribor o£ staj polnis (bo omanatlons rosemule 
jes from z gastame. eseeping under high pressure 
Aecording lo Tesla "ihey not only resemble but they. 
are veritable iames, £or inoy are hot. Certainiy tev 
are not me hot ua 4 Mame o£ gas, bt they would be 
so LE ine fregueney and potential would be sumelenty 
bih" 

JE ine Freguenog and potential is further increased, 
the diseharge wili pasa through severa! inchex of solid 
glnss, Ordinarily slam js an Insator. or eletrlelty, 
and yet in tis case (he. slrsami low ihrovsh JE ap 
parently with the grestest freedom. The finw o£ kul: 
Os energy has a lemlencj lo stream out and to be dla 
sipated to suh dm evlemt that when tne brueh ds pro 
Muced at dno poslive elecirode no disruptivo dlsehargos 
"Wi oeeur, eVen (nough ine Mod or any eonaveting 
object. iz hold veihin the stream, and what ja even 
more slugularjihe luminous stream še nat ut al easili 
defieteri from Ha path by the appranch of x canduct 
ing body 

Vuder these remarkable condiilons the energy loses 
dis property ct producing sensalion when 1 comes in 
contact wilh or passes ihraugh the human body, and 
a person may now be connected with the source o£ heh. 
potential and hishtregveney eurrents and be complete 
7 charge, ihough he will tes nothlug; that he le u 
portion. € an oselilator, however, can be remdily de- 
termined, for HE a vacum. tube ia brought near sny 
part of bis kod Ht will glow dne io the electric waves 
omanaline from him, To Glustrate how. abenlutely 
Gievoldi tho sensory' nervog are to. Wnese current, 4 


ani potential necessary to pro 


ELEOTRIO TESTE. 


To noge ole no ip 


JANvaRY O 37, 1906. 
vaeuum tube may be held in the month, and a current 
paased Uhrough (he lamp lizhis 1 and ihen conilnues 
On lia course, passlnge (hroneh tke membrancs of the. 
MonIN, whleh are perhape (ne most sensltive o£ any 
du the body, yet no sensatlom whatever is experience. 
A haltedozen. Ineandescent lamps may be Hghted with 
Curreni paesing (Hrough (ne body and no sensatlon ja 
teti although instant denih would result were tRe rate 
or oveliation reduced vithin certain mite 

"To show (ne impedance a sopper bar 6 large lam 
Wter olers to a higlefregnenej current, an incandes 


Kai Views u Prof. Bells Tetrahedral Ki 


made 
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Scientific American 


metnod in tnerapeutic praclce. Heat, IM, and lec. 
rieity hen properiy applled have aceompllshed. sur- 
prisl. resulta. With ine apparatus shown. not only 
€ various remediai manipulatlons o ele. 
jalo, bul current ix also supplled sultablo 
for produelng tne Xvrays, ultraslolet Nebi, ste. 
THE AERO GLUH OF AMERICAS EKHINIT OP ABRO. 
YAUTICAL APPARATUS. 
A most interesting oxbibit, in connection. with tne 
Slxih. Annual Automoblle šhow held recendy lo te 


ti lt er 


ke ro Ar pesta neriplse Vl ime 


a tna 


INTERESTING EXHIRITS AT THE AERO CLUBS EXHIRITIOH, 


cent lamp la shoriclreulted neroga the former and Be 
Current bi ius given (he oholce o two patha, an ap 
porenily cas7 one o£ small ohmle resistance nad hleh 
impedance through ihe copper rod, or a seeminsly more. 
AlMevlt. one ot large oble resistance and low k 
podane through the lamp. While an ordbary cor 
dlnary current traversea the later. path, 

"The practlca] appllcatln of these dlseharges la found 
in radiotherapy. Their use is being eslended more 
and imora, and by many lt iz consldered a radlogal 


93 


bine box kite and neroplane, Myere electric torpedo, 
and Kimbale. heliocopiere, The original Hargrave 
box kite was alo shovn, ss well as numerous modele 
designed Uy Herring and Chanute.  Hesides these very 
complete ezhibita o£ apparatus, the walls o£ the room 
were covered wlih a large collection of photographa 
shovlng. ine maehinee of other Inventore, sueh as 
Whlrehoad, Barilner, and Santos Dumont; nad other 
photographs showing alrships and balloons in digi, 
together with bird'seye. vlews taken from the same. 
In another room elnomatograph oshibitiona were given 


NEPO PREN turnih rev 


Herring's Dome Kite of 1896. 


la Ne prec ml al 


One o£ the Original Lillenthal Gliding. Machlnes vt Whioh He Made 
Mundreda of Snecesstul Fliglte. 


"Tle cb ko ured v o ao in bo ve o or vime. lema mreedel 
RENER NEU KONE EEEK 


Got Regiment Armory, was that made by (he newlj- 
formed. Aero Club of America. This exdMbit was the 
most complete of ie kind over held im any part o£ the 
World, for sil types ob iiylng macbines, balloone, and 
nirshipa wore represented. In the same room vit 
Santos Dumont's No, $ ulrship Was lo be seen ono ot 
the original glldlng, muchines ot Here Otto Lillen'hal, 
s weli a (bo gasoline and sten propelled nerodromes 
ot Prof, Lamglev and (he motordriven neroplane mod. 
Sla o£ Herciag unč Rargrave, Other apparatus shovn. 
Conslsted o Pro£. Belle tetrahedral Kite, Ludlow% com 


(vice overy day. The vlows shown consisted o£ motion 
pletures of (he Vanderbile automobile race, the Mount 
Washington bili elimb, balloon aseenstone, ani opori. 
menis in raisine acroplanes when towing them. by 
mean of a motor host. im showeasce. placed in tne 
ekhihition hali were seen primlivo modela ot Nine 
machlnes from tbe Patent Oce at Washington, IgE 
motors and other appliances for seromamlica) vork, to 
sether wiih a collcctjon of books dearine on the sub 
deci. Among the oxhibite o£ apparatus of hletorie in 
lerest Wero (ne large Woed propellore whleh Me. Her- 


USING THE HUMAN BODY FOR SENDING A WIRELESS 
MESSAGE BY THE DE FOREST SYSTEM WITH THE 
ASSISTANCE OF DR, OVINGTON'S MACHINE. IN THIS 
EXPERIMENT 200,000 VOLTS OF HIGH FREGVENCY 
CURRENT ARE PASSED THROVGH THE HUMAN 
BODY, WHICH SERVES AS A MAST. 
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Unele Sam's far-fung airmail 
system now begins its 2ist year 
and this is the little-known 
story of Earle Ovington, who 
piloted the First mail plane b 
in 1911, and is still Flying a. sa 
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By ISRAEL KLEIN 
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Earle Ovington and his wife Adelaide 


THREE LECTUR. 


<< Te IReality oT the Ulnseen," 


DR. FREDERICK, FINCI (STRONG 


Friday. Evenings. January, tli, 16ih, and 25ih, 1907 


ANNOUNCEMENT. 


Physica of Elestricity, X-Ray Therapy; 
Fctical Physiology, x Ray. Techniave, 
Galvanic Electci, Skiagraphin 
Faradic Electric. Radium. Therapy, 
Sinosoidat Electrcity, Finsen Light Therapy. 
State Electrcity, Untra Violet Light Therapy, 
High Fregeney. Corrento, Incandescent. Light Therapy; 
Mechanical Vibration, Thermo. Therapy. 
Solar Therapy. Indueton Gole. maši 
cd lo es 
VP tnebeginning of the present year the Boston Post-Graduate Sehool of Rlectro, Šla ta 
ed anico Therapeutica ad ine Boston Pos-Graduite. Sehool of Physical 
anat unit under (be name of the BOSTON PoST-GRADVATE SCHOOL mer ve 
op ELNCTRO-THRRAPEUTICS. how they aj 
a Setool, sa zov organized, fer to gradustes in medicine tkorough and 
oraprebensie didacte ad lica instruetonio te various departnens of Flectro- 
une pentica under te care direction of competent istruetors. 
ze touae mil cover a period of one month, and will inehie tke above men- 
kioned departments, and sneh aljed subjects as seem appropriate and kelptul to 
tlose porsulng it. 

1 lddress a store NI 
be openod during wi 
diet a ev supplenie 
band ezpresied ki 
| gratidedi rat tris o 
as given 


Tic proof of iko pooečaline ot Materialization, Telepatby and 
laievopacce. The Pera MESTA io ana. the relative 


unrenlity o£ the Objective; | de and tne ili 


2 methods. 
"The lectures will be illustrated 
some of wliich have never before bec 
the laboratory. 


iljant. experiments, 
jemonstrated. outsjae 


"The course will be given tice durij sni 
"Time nd place o be antomnee ler, JE a 
For further information apply to 


MRS. L, JENNIE JMILLER, 
Lodge Room, 320 (krantington Ohambers, 


The following pages are excerpts from a large scrapbook on Frederick Finch Strong's life, compiled by him and 
his wife Ethel. 


THE ELECTRICAL EXPERIMENTER. 


Electricity and Life 


CTENTIFIC progress during the past 
dirce decades his perhapi stepast 
dat oi zil precelink ages; but we 
are stil in the. kinengariem, elass 
When We. compare what. is nov 

prih bat vh is stil to be discovered. 

tically He same še to sor 

cover, implšiag hat the 

tradi or fact was there al 

he time but vas hidden, 

covered, oceluded, or or 

culi; amdeis šč not a [ase 

hat many of the eleciri- 

cal discoverics ot today 

Would have been regarded 

ps superkataroi or. occuli 

by dne scientiste ob 8 few 

generatins ago? OL 

Course there is nothing su- 

pernatural in dre striči 

Sense ol. the term, but 

many. dhings. romali og 

dt, alko, sešence je daliy 

unedyerini new and hiti. 

ero. undreamedcot. mar 

va 

here exist, great Cos 

mie Forces ot which we 

stili know but ltle. Grav- 

fjatinn ia one of ihčsci We 

know. something ot ls 

laws and the restlts of its 

action, but nothini share 

Gver of "ite real natu 

Blectricity is another; ol 

this we. know somewbat 

more, and We now, recole 

nize it ina vari ot 

forms, as light, heat, 

shemičal "aetion,  megne" 

ba ja le mre ja st a 

ep. mystery. Lije-jorce or vital energy 
je znoter seat Cosimie Frinciple; thru fe 
žeton elecirons are formed. imo. adoms, 
žtoms imo moleeules, molecules into cryse 
jals and chemical epmponads, and ihece 
into the Dodies oi plants, animals and of 


remi 


LAH MAMJUEE 


terial High Preaveney Ci 


gnan, We have zo name for tis free, bet 
Rea ie ere Carmic Šket 

la udom Kbes om, din India (he cal 
eri name Prana, Here in tke 

Mai me lave not set otel; recos- 


By FREDERICK FINGH STRONG, M.D. 


nized this Gorče; it is guite unorihodox to. 
Cven smegest flat it existe simply because 
We have not been able to meagire and re- 
gord it by our still comparatively rude 
laboratory instruments 

A few Years ago, when almajt every sei- 


o 
K SEN 
As clectricity has been the great feld for 
ar krezeski 


plied to the treatn 
Kem ihat certnin types o£ alternatin cur- 
Tenis of high fregucnoy and volčage great- 
ij faellitate. the distribution o£ this vital 
principle (Nerve-force, Prana, or whatev- 
fr you choose to call 10), and this explains 
tle netion of one of the most valuable of 
recent medical discoveries, k 

in 189, Dr. Nikola Tesla described in a 
magazine article the remarkable effecis up- 
on kimseli and his assistants resultine irom 
their. exposure to the setion of alternat- 
ing currents of exeeedinely highevoltage 
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tecero-therupeutice, Tufty Medical School, Boston 


skuše 
eo en 


vino tle Brst linical or 
zver done vih de Teda 
Current, alho. Arsenal 
dn Parig was then esperi- 
metin "wi io rela 
dively lo volage car. 
ren, produced Izo SMO 
zele" skemators, Later, 
Žpostol, Denoses, and 
others, teported. rema 
ble resulis from tke egr- 
Tenis induced im the bodios 
Of patienis placed inside 
GE huge solenoidk or vire 
nie dra veh high tr 
Guenoy oucrenis Wet past. 
dug. The ode obtained 
vete ere ol rr 
upreti and vedah dre 
tlom. oi. natural rest 
sleep, anj inerezse in is 
Sue čombnstion and elim- 
ari ia 1895 re author 
devised, the First Vor elecipodes tor ap- 
Ug ete ture o tn peta Je 
v konsaniis ob phasijans ar kse this 
dežice, obien mistaling dt the Violebray 
Treatment. This ia of čodrse 4 misnomler, 
he viole light im the tube maviog nothine 
vlalover to do idr the healing eltect pro 


duced by the transmitted eleetrical oscila- 
lions. 
(Comlinued on. poge 830) 
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A dozen pjears from note, i Čhijuga po riaht,eminent oceultista hope to split the 
tom and discover the function of cerlain octaves ol ribration uhich hace not 
yet been classiled. Prof. Frederick Finch Strong, ussisted by his umite, ot the 
Thecsophical Concention not in sesian at Park Apenue Hotel, made some 
ezperiments uilh a miliion-volt, hlgh-fregueney coti to prove £he ezistence o! 
ribratlone aehich are not seen as light, heard na sound or fel£ as heat. The 
Professor studied hypnotiam. under Charcot and Krafft-Ebbing, nd hla in- 
vestigationa ore; largelj in the super-physical uorld. He was generounly ap- 
plauded bi the assembled theosophists uhen he flashed forty odd octaves of 
| ribrationa, of uhich, he naid, our senses teli ua nothing. 
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PD Es 
LISTS MARCONI | 
AS SPIRIT HUNTER. 


Greatest Scientists Probing 
Unseen World, Says Theo- 
sophical Lecturer,, 


"The second leeture ot the serlen by 
pr. Bredetick Fineh Strong was given 
in Od4 Felows' Hall last nighi. The 
matn idea of the second leoture waw 
to prova tho ezistenos of life beyond 
otr knowledge. 4ftunl proo£ o£ apirita 
will be no clenriy defined iz tke near 
Future, dt vas dšoluseti by Dr. Fineh, 
that sven the most. skaptical will be 
Gonvinced. 
Tripresslons, o£. tho spirit, world, ho 
(said, čan be obinined now with tko 
Ft zbo oenigen Ray and a fuorepcent 
Ztrsen; bit. selence, ia srorking on z 
green. that. wil. tecelvo. Imprenslons 
Sven trener (han ICim at present poš 
fine jo obtaln. Dr. Fineh statod that 
dentista mre nos striV- 
istence of rn nstrni 
made to ooramuni- 


MS BEYOND SENSE% 


neture by ProbE. F. Strong 
br Auspičes o£ 'Theosophical 
ety 
S starting and mystifsine state- 
vere made. by Dr Frederick 
kron. of ufts eollego last 
Miho second. ot bis series o£ 
on "The reslma beyond the 
under the. auspices o£ tle; 
Nličat sEMy of Sprinsteli. 
dl ajte dag, ovenins war 
ofbeence hibo usem! 
Kun ino Mtea-violet 
zav dne shown, Balaboratory: prot 
TE ino lecturer's iheodno£ the ezist- 
Vlorces and malter beyond 


No tore ls a Maanso£ comrniie 
o nede aduta, Sle Wiljam. 
Oluyer Lodga were 

posta who belloved 
udkarmena; "There 

Prah dine Nluglentn.i declared 
mete Ne we know is 

gb soul trom ita 


o dne the third ot 
s -nieht. im. Odd Fabowe' 
peak op »The sel- 


zika 
TR 
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PROBING REMM |Dr. Strong's Million- Voit 


OF THE UNSEEN, 


Dr. F. F. Strong of Tufts toj 
Lecture om Powerful 
Invisible Fore 


Pi, Proderjek  Pineh 
alehi. zara lecturer on electro-ihera 
peutica si Fatis Medical College, Bos- 
TO, will give m series of Uhree unustal 
Jeetures on elečiricity jn Oda Fellowsi 
Pali, Pynobon Street, next 'Thuredav, 
Friday and Saturdny' eveninas, 

pr. Strong is recognized 
tne leading eleetrical authorities of no | 
Gountry. and Nia osperi 
fre todowed with keen inte 
onfine men, as well as by 
fo whom the subjeci o£ eje« 
Always an absorbine one. Dr. strohe 
dalberi ino Rev O. Stone, vpe 
Pemident oč Welju College. Hisimoth- 
zr vas m sister ot Francis Milos Fine, 
fe aufhor or tne famous Civil war 
poem, "Te Blue and the Gray 
Bbrona was a student of 
Boston, Univetaliy and no 
of Heriin. 

— his latest. slec 
ine hla. mili 
tij 

Vine first lecture, 
in the nsesn 
to Čanjeh - preset-dny 
lence has earrjed lun 
im beyond. the samses 
želence as anooreded. in 
čne welrd fogre we know as el 
žna maslene ji tno servani oE znan, 
Blienah overyone ae BTOW 60 seen. 
fomed. to it ihal lite. would" secm 
Gnieer without. lig dally. use, vet no- 
fody knows what Mectricily' realiv da | 
Where it comes from, nor where it | 
zoea 
SDP. Strong, da this initial 1eeture, 
mil show by, electrical esperimenia 
The existence ot di oslaves of VIbra: 
klone heyond ina regeh o£ our normsl 
uplia nerves, and oč which our senca 
rrcord abenlitely notning. "1m this 
furo ne wi uso ine mllljon-volt hieh- 
Preguenov call, ona of the largest ever 
shown on ihe ieeture plattormi.. The 
fnormous disohargo produced, am | 
Shomn, by the picture, 15 brillant and | 
Tusanblek a. gigantic. eloctrical'tres 
Friday evenine Dr, Sirona will teli 
ati PA uma Intelligence in, čhe Une 
iierin remims beyond our normal slent | 
OF henrinc, the nexi step is to shovr | 
He existence of intelligence behind | 
dkat life, since where lite ia, tnere in- | 
telligence must precede. (he lite. Men 
S učiance havo for psaše been invosti | 
Eatine tle aubjecta ot vibratlon, Hnaliy 
Pinohine tle cenclimlon tnat diBerent 
plane o ronselonšnega correspond. to 
Mlmerins. rare of. vikratlon,  Undar 
guitable condiliona tla theory may be 
famiy proven to he facl. Dr. Strong 
Zi showihy, slectrieity just now mat 
der apa force, shleh re too subile 
Vibratine too rapidiy for the phyelcal 
Žene (6 gram. can bo endered per 
veptiblo by laboratory, mean,  Bezu 
dirun egpecimenes (vih. utrasviolet 
Tays will be shown, "also the memod 
Tip which selence hra made the human 
alarm, viatbie, 
Selu Pvsnlo, Mareb z be a 
Wii be The šclence of the New 
V ere DE. Strone Will disci 
fe procese long knowm to oceultiatn, 


one ot 


[now judi bezinoing to be, nosepted 
Rode vherini Alrede mele 
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A SERIES OF THREE LECTURES BY 


Dr. Frederick Finch Strong 


LEGTURER ON ELEGTRICITY 
'TUFTS MEDICAL COLLEGE, BOSTON 


ii 
Monday, Wednesday and Friday k ea 
Eveninss vi 
October 15, 17 and 19, 1917, at 8:15 o'elock 


Auditorium of Public Library 
Franklin Ayente near Fulton Street, Brooklyn 


Given under the auspices of the Theosophical Society 
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Arrangements have been made for a series of lečtures on 


The Reality oi the Unseen," 
Ry DR. FREDERICK FINCH STRONG, 


Ueturer ou Hlectricity, Tulte Medical Sehool.) 


"Tle Course will consist of three lectures given one week 
apart. po 
Lpctvna L The Nature and Limitations of Sense Pero 
ception, "The nature of matter, and experimental demonstni 
tion. of substance beyond human perceptiom. The kune 
aura made visible by seientic means. 


Lmerunu IL "The Vibratory Nature of ali Phenomena, 
Harmony and diseord. Piteh and wave length. Invisible 
forces made visible by experiment, 
Lperuxa III. 'Fhe Common Origin of Matter and Forte, 
Universal Mind. | Life in the Rock and in the Bile, $; 
tifc proof of the possibility. of Materialization, 'Pelepathy and O oje 
Clairvoyanče, | The permanence o£ the Ego and the relative —OMI 
unreality o£ the Objective. s Bi 
"ple Jectures will be illustrated by briljant experiments, 
some of which have mever before been demonstrated. outside 
the laboratory 
"The course will be given twice during (he ensulng yesri 
"Time and place to be announced later. 
For further information apply to 
MRS. L. JENNIH MILLER, 
Lodge Room, 320 Huntington Chambers. 
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Who Lectures at Lindell A series of three lectures by | ||' 


Hall Next Week. DR. FREDERICK FINCH STRONG | 
Y Lecturer on Electricity, Tufts College, 
Boston 
LINDELL HALL, MAY 7, 8, 9, 
8:15 p. m. 

With brilliant electrical experiments 
|Dr. Strong will prove that just beyond Ji, 

the realm of sight, hearing and touch, | 
5 (just beyond the visible, audible, tan- | 
gible, lies a wonderful world that sci- 
ence is fust beginning to explore. He 
will show how science has demonstrat- 
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Invisible' Is Visualized 


Ethereal Magnetic Waves F rom Pipa Body 

MAST Pubiisned Photograph ((Ezelusive to the "Ezaminer") of iko 

Iwwisible Emanations From Human Body, Discov' red bu Dr. 
Pineh Strong, Which He Says Are the Hitherto Unknown Magnet 
Forces Emploved in Healing. This Photograph Was Taken by Proejssor || 
MW. Scott Lewis oj Dr. Strong's Hands by Means o] the "Violet Rav: 
Vacuum Electrode—Which Was Dr. Strong's Invention and Is Used dy the || 
ntire Medical Fraternity for Healing Purposes Throughout the World. 
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M. 2130 North Vista Del Mar Ave., 
Hollywood, Cal. 


WARRINGTON, A. F. KNUDSEN, 
Vice-President Dean 
Phone 57552 


day Afternoon, July 6, at 3 o'Clock 
DR. FREDERICK FINCH STRONG 
Lecturer for the Theosophical Society 
"THE PSYCHOLOGY OF LAZINESS" 
principle of Inertia, from the standpoint 
'sics and of occultism—with experiments. 
RAST PIT sš VI S mW 
o May Keveal New Human Forces, 
zij |. The Krotona experiments give rise 
17 | to,the hope that a technigue, whereby 
— BUF| new forces and kinds of. matter may ; 
be revealed and even: the spirts of 
the departed communicated with, will 
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Tf ' the hope of proving by means of ac- 
ši PH | Il tual! communication with the dead 
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( tinuity of life after death. 
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With Transform'tne subject, "Direct Communication 
a y with the Dead by Wireless Methods: 
Be ing "Worked JA Scientific Possibility of the Fu- 
Mysteričs. , ture" W. Scott Lewis, registrar of 
Ria Krotona Institute and secretary otf/i 
1d the Bureau of Seience, has worked on 
many of these experiments. JI 
;  communicalion. ' What Lights Do We Not See? 
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|By FLORENCE PIERCE REED 
| The local pot-pourri of scientists, 
Mmathematicians and  philosophers 
| »rho are studying lite in the light of 
recently propounded "Theory of Rel- 
jativity" and have had:their school 
(work en "time," "spače," "force," 
"matter," "geometry" and "physics" 
Vknocked to philosophical smithereens, 
—wili hear.a lecture by. Frederick 
| Fineh Strons, philospher, dealing 
with Einstein, founder, next. Friday 
at Blanchard hall. 
Is' This Man Einstein?" will 
be his topic, and he wili discuss at 
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in the. This method —employed by the writer for 


ped b; 
each 


of 
metal electrode 
of thin nickeled 
Band 14 inches 
je current is dif- 


s—enables us to obtain the wonderful be obtained. Close examination of 
ug effect of the high-fregueney cur- discharge will show it 
VU he whole body simultaneously, electric "brush", 


"The Accompanying 1l- 
lustratjons. Show Some 
of the Spectacular Elec- 
tric Spark Discharges 
Obtained From the 
High-Freguency Appa- 
ratus  Used by Dr. 
Strong In His Lecture 
and Electrotherapeutical 
Work. The "Ladder of 
Sparks" in Figs. 3 and 
4, ls easily Produced, 
the Tesla Spark Simply 
Jumping the Gap Be- 


kon. wires, 


with the local eficets. from the vad i 
with he local eficets. from. the vačbum | distinci, delicate 


purple. threads,  Upon 


For the past few yi hair-like paths of light count 
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been in the habit of connecting the Tesla tom), are being Nipasca RNENE 
coil with an Auto-condensation pad (as  !0, the patient at a speed of over 60,000 
used in the "D'Arsonval" and "Diathermic" Miles ver, second; the treated surface is 
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JEW.. transtormer with glase. plate con- 
denser and oscilation transformer, tb 
latter used as a series inductance to oblaln 
various efects' from the Tesla col, or as 
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PDiathermic" and "Auto-condensation" cur- 
renis so valuable in the treatment of certain 

diseases 
Many. excellent resulis can be obis 
from. hieh-freguency treatment admit 
ne vo be ler mo komi 
edge. oi medicine, A physicians advice 
should slways be obtained before undertak- 
ing dhe treatment of any serions case, but 
die amalevr may safety employ. moderate 
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id avtocondensation, provided 
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"The Patient Sita on a Foldino Gondenser Pad Placed m tie Šali. 
in one, treatment by the sbove teshnigue, ing up the parne arms. dn ali regulav 
using the vacimm člecirode over ie nose therapevtic hglodreguenc ovite, 2 hot. 
wire miliamperemejer is race bečiveen th 
patent and ihe maciie. "Te i not necs- 
any im connection with the above deseribee 
Zpparatus, ss it only delivera 2. masimom. 
GP lO mili urmperes, to. the. patient 
Zmosnt. well within he, lita o sad 
Ta ehronic cases autocondensation shonid 
en dalj in veniy-minune treatmenis 
Mis treatment shovid never be givem ime. 
čiste after eating, or im cases ob "Brigite 
Disease, or in organic heart trouble. Bi 
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SEE ren im ihese condition, due step. stoti 
de skos ava be applied only. by a skled specislist 
Vin infanmation folloving. seute, infec 
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jathermy: 
method the patient sits upon the pad as fot 


Figa, 4 and 6. Gondenser 
lna. Auto-Gondensation Treatment and 
"Auxillary "Tin Electrod 


nand the thin slender vacuum electrode in 


the nasal cavity. 

ln treatin; jin diseases, such as eczema 
and acne, where we wish to avail ourselves 
of the antiseptic and tonic eflects of the 
Yefiluve," we connect the efiluve electrode in 
place of the vacuum electrode, close the 
Cises and gradually approach the bell of the 
electrode to the patient until a full, blue 
violet efiluve plays upon the surface to be 
treated (see Fig. 3). To obtain the best 
efiluve efiects several turns of the tuning 
oil should be used in series with the Tesla 
primary. (see article in May issue). "The 
o Je also valuable ss a general tic ia 

uggish. conditions o£ (he digestive syste 
glo in nervoas depreslon and unetional 
leryous. diseases. ki 

For the relici of abnormal arterial ten- 

"and šin the 
s well as in 


autocondensation, but instead of the meta 
fandle, we employ. one oč the plates. o 
block tin; this is applied in close contac' 
with the skin over the afiected area, cov 
ered with a folded towel and held in place 
by the patient; a sensation of deep penetrat 
ing heat is felt, and relici from the pa 
znd congestion follows. This i one ob be 
most valuable methods in electrotherapev: 
tics rere it available for the general prac- 
titioner, or better still, in the patient's home, 
there is no doubt but, that nine-tenths ož 
the cases of acute local infectious disease 
could be aborted. This is also of grea. 
value in the treatment of asthma. 
Statistics show that one-seventh of all 
recorded, deatha, are. due io, Pulmonarn 
'Tuberculosis ("Consumption,"): propet 
treme in ue home iz eh irena 
Currents, ponld. grey inerease the pen. 
Čentage of recoveries šrem this dread dig. 
Case. Dr, Hovard Van Kensselner ot (ie 
Šlny, Tubercolcsb, Hospital has reported 
Gor o curki Iran rrneni 
o ea percenisae ie ropar 
by Dr. Alfred Geyser o£ New York, The 
writer feels that this subject is of suicieme. 
importance, to be treated in a separate nr 
te ae ovil sppear in nest monti 
Frečrncat ExpemiMeNTeR umder the 
UThe Home Treatment of Tube; 
with Higlefregucney Current? 
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Monochromatic Light 


An Entirely New Field Appears to Be Opened for Investigation 
In Monochromatic Light Group 


The. Cinema is the child of Cine- 
Light is 
and. true 


colors. Physically 
getave of eleetro- 


'slousness of the man himself. 
Whatever we may 


these: Nor is ke 
any or all of the states of color- 
conseiousness which we cali light. 
—he experiences these, The Im. 
mortal Špectator and Enjoyer of 
the Cosmic Cinema—this is the 
REAL MAN! 

"The language of light is seven- 
fold—the spectral colors of New- 
ton. But we have to record this 
language on the tablets of con- 
seiousness by means of an oceular 

)ewriter having but three keys. 

generally accepted "Young- 

Helmholtz" theory of vision postu- 

jates three end-organs or antenna 

merve unit. These eorrespond to Orange, 

lolet, Simultanecus excitation of all three 

light in consciousness. Excitation of Orange 

give subjeetive Yellow, Orange and Violet give 
(Green and Violet induce the Blue sensation. 

le has reduced all ponderable matter to units 

ie Proton and the m ue IE 

init of negative charge, groups of moving elee- 

all es of electrical currents. The 

se state only in the form of the 

"These two are the primitive building 

;naterial universe. Aceording to the gen- 

"Bohr Theory? the atoms of all the ehem- 

Lare ministure šolar-systems, each atom con- 

or more protons as central suns around 

various numbers of ej electrons in 

ta nat of vom BI ne elec- 

Currents) cuuse some of le planetary. 

črmej SEE enke zre En 

J jave been aceurately deter. 

("splashes" they produce in the rivenal 

il ether, correspond to the 

y the "Bright Lines" of the spectrum 


really is iz stil a matter o£ specu: 
that we can say that. while id 
nnenslom,, and ata pa be pad 


FaEDERICK FincH SrRonc, M. D, 


bon are is of this class. (The in- 
Candescent ends of the carbons, of 
Course, giving out a continuous spec- 
trum.) 

3. Brighteline Spectra: Emitted 
from electrified gases in the atomic 
state. "These spectra are formed of ehords, or mathe- 
matically related single wave-lengths, About the only 
practical sources of monochromatic light (from single 
Wave lengths) are vacuum tubes containing the mon- 
atomic gases Helium, Neon, or Argon at pressures of 
about 10 mm, excited by a lransformer current of from 
ten to fourteen-thousand volts. By adding metallic mer- 
cury to sueh a tube the electrified gas knocks out mer- 
eury ions and the tube then emits the familiar bright line 
spectrum of mere: similar to that produced by the 
Cooper Hewitt Are, but without the large percentage of 
heat and infra-red rays generated by the latter. 

The writer has deviged a series of sixteen filters for 
use in connection with fhese vnenum tubes. The ilters 
consist of various standard colored gelatine films, such 
as tl used in theatrical lighting, in combination, or 
used in connection with various commercial colored 
glasses. In this manner it is possible to obtain single- 
wave monochromatic light in any part of the visible spec- 
trum. Light o£ ihe following wavedlengiha has been 
produced; 

1. Red, 7082 A. U. (from Neon). 

2. Orange, 6382-04 A. U. (Neon). 

3. Yellow, 5790-69 (Neon-mercury) or 5876 A. U. 
(£rom' Helium).. 

4. Green, 5461 A. U. (Neon-mercury). 

5. Blue, 4348-59 A. U. (Neon-mercury). 

6. Violet, 4047-78 (Neon-i ). 

To obtain a sufliciently powerful source of light the 
luminous tubing is formed into a close spiral about 15" 
long by 8% diam. SEO tube length of about 
fifteen feet, Many uses for sht; will doubtless be 
found in psyehological and biological laboratories and 
very important and interesting results may be expected 
from future research work. š 

In order to obtain and investigate the therapeutic 
effects of monochromatic light the writer has employed 
groups of adjacent lines in different spectral regions, 
One filter used with a Neon unit gives a very powerful 
orange red free from all other colors. It results from 
eighteen bright-lines, No data is available at the present 
time as to the physiological and therapeutic properties 
of this jup, but these are being studied. 'These lines 

ive a dominant hue of about 6200 A. 


umises well. 
pibary obtalned. bo 
"Ne iter used in connection 
a a Neon morenty. generator, li visble ines are tne 
Blue 4359-48 A. U, and the Violet double line sorikm 
A, U, Spectrograms made at the Physics Department oi 
dile Univ; ob Čalif, ob I. A. by Dr. Eliz shov, 


o ie. Joseph Dubray has made a series £ interesting 


photographic studies with these three ray-groups which 
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Light Radiations and 
Photography 


inder this pompous title, which 
zu presuppose. tle. writing of 
lnany volumes, the writer presents a, 
few of a series of photograpbs taken 
recentiy in the eabinet ož Dr. Fred- 
eriek Hineh Strong, ot Hollywood, 7 s 
Under well defined spectral radiations, 'The illustrations 
on the oppošite page are more eloguent than any written 
Word and a simple description of the conditions under 
Which they were taken will prove undoubtediy more in- 
Veresting than u long and dry seguence of words with- 
out the necompaniment of the visual interpretation od 
their meanings. , z ika 

Dr. Strong is an eminent practitioner and has car- 
ried on for several years thorough investigations on the 
therapeutic eflects of difterent kinds of ught radiations. 
His work has led him to the making of some light filters 
which transmit well defined spectral radiations, 

"The light units used are either a merčury vapor tube 
or a Neon gas tube o£ the type iliustrated in th: engrav- 
ings. 'lhe filters are of gelatine dyed with carefully 
selected. dyes and their transmission is determined by 
careful spectroscopic inspection, 

"The two pictures at the top of the page show Dr. 
Strong with his small speetroseope, examining the radia- 
tuons emitted by the lights which in these two cases are: 
at the left a blue-violet and at the right a deep red mono- 
ehromatic radiation. 

The lights actuslly shown in the pieture were the 
sole illuminant used in taking ihe pictures. Panchro- 
matic plates were used. » 

Note ihe difference in value of the draped curtain in 
the background which was o£ a rather dark blue color. 

"The other illustrations present pictures of a chart 
"made of colored woolen materials, the colors correspond- 

to segment be Me on the chart itseif. 

picture at ihe left in ihe middle row was taken 


Technical Editor 


with the mereury vapor tubes and 
the one at the right, in the same row, 
was taken with the'Neon tubes, both 
lights unfiltered. 

"The difterence of rendition of the 
color values are so evident that no 
comment is necessary. 

'Phe illustrations of the bottom row are pictures of 
ihe same chart taken with lights of the following radi 
tions: 

The picture at the left: Blue-violet and ultra-violet 
end of the spectrum showing the three following lines: 
Blue 4358 A. U., Violet 407847 A. U., Ultra-violet trip- 
let 8680-50 A. U, 

(The visual dominant hue of the guality of light used 
in the taking of this pieture is at about 4200 A, U. and 
SO oEtutapbie energy peak is placed at about 4100 
"The middle picture: Photographed through a yellow- 
green filter transmitting radiations corresponding to the 
wo lines 5790 and 5461 A. U. with a visual dominant 
hue at 5500 A, U. 

The picture at the right: Photographed through a 
filter transmitting the red-orange group of the spectrum, 
corresponding to twenty dominant lines in the Red, Or- 
ange and Yellow, from 7063 to 5000 A. U. 'The dom- 
inant visual hue being at about 6350 A. 

, No comment is'necessary to emphasize the selective 
netion of the filters and the response of the photographic 
material to the radiations transmitted by them. 

,.,, The abridged 'Transaction of the Society of Motion 
Picture Engineers by Mr. L. A. Jones on light filters, 
which is being printed in the columns of THE AMER- 
ICAN CINEMATOGRAPHER at this time, treats the 
technical end of orthochromatic reproductions and dis- 
tortions so thoroughly and clearly that the writer re£ers 
the readers to this transaction for all further information 
on the subject that he may desire. 


Monochromatic Light 


By FRepenicK FiveH STRONG 
(Gontinued from Page 9) 


dre reproduced in ja ble prislo in dia num- 
ber PTH AMRELOAN SNEMA OČE spim bie num 
Žiga, moni dne oliicl use et tne 
er ola 

diiat abnormal bal 


iitra 


induces natural sleep. It has been ož especial value as 
an adjuvant in post-operative cases. 

An entirely new field appears to be opened for the 
investigation of monochromatic light groups through this 
novel method of generation. 

The results obtained with the "Blue Ultra-violet" 
combination call to mind an epigrammatic statement in 
an interesting book written in the early seventies:— 

 MLight is Life.....Hoth are Electricity," (foot- 
note)" From Isis Unvelicd," by H. P. Blavatsky; 1877. 


YEAR BOOK will be doj 
money making stunts ar 
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"Sympbonic bealina" 


A new method for the treatment of disease by the simul- 
tancous use of musical, colored light, delicate perfumes, and 
eleetrical high-ireguency currents, all the vibrations being 
harmonically related and attuned to the receptivity of the 
individual patient. z 

Health and Harmony are terms so freguently associated 
as to be often employed synonymously; without harmony 
perfect physical and mental health is impossible. 

"The Human organism may be compared to a sym- 
phony orchestra,—the different organs representing the 
various instruments, while the individual players may be 
likened to the nerves and ganglia governing each fune- 
tion, controlled and supervised by the conscious intelli- 
gence through the central nervous system (analogous to 
the Conduetor, or Musical director). Suppressi or 
alteration of any one function disturbs the eguilibrium 
of the whole body, just as a single instrument playi 
out of tune will destroy the harmony of an entir 
chestra.? (Ouoted from "Modern Electro-therapeutics," 
by Dr. F. F. Strong.) 


The healing of discordant mental and physical conditions 
by the use of color, music, perfume, ete., was used as a 
metod of therapeutics in Ancient Greece and was mentioned 
by Pythagoras and Hippocrates. ' It was used not only to 
restore but to promote and maintain physical and mental 
health. The recognition and use of this harmonic relation- 
ship between the human organism and its environment had 
undoubted influence in producing the perfection of body, 
clarity and poise of mind and flexibility of the emotions for 
which the ancient Greeks were noted, 


The present age, with its crash and jar, —stress and strain, 
—headache and nerve tension,—is the direct antithesis of the 
Golden Age" of Greece. That this era of iron and brass 
should have produced a type of disease unknown to previous 
periods is only natural when we consider the discord in our 


environment and its effect on individuals, We f. 

called a "Race of Neurasthenics"; nervous AI S 
somnia, melancholia, etc., are manifestations of a ene Ki 
condition resulting from our abnormal methods of Ena 
called "A mericanitis"). i ae COllen 


h c, fowers, cheerful sur oundings, ete., have long been 
recognized as valuable factors in restoring nervous invali Js 
to health, but the use of harmonically related vibrations be 
different types tuned and adapted to the various nerve cen 
of the patient is an entirely modern: idea.. It ha 

cently been formulated into a scientific system, the rem: 
able results of which would seem to justify the correctness 
of the theory upon which it is based. Briefy stated this 
hypothesis is as follows:—For every individual there is a 
keynote or rate of vibration to which the various nerve cen- 
tres normally respond;, and which corresponds mathematically 
to a certain note in the diatonic or septenary scale. Occult- 
sts of all sehools and even modern psychologists recognize 
this individual keynote, and it is a well known fact that 
themes played in a certain key will affect a given individual 
more intensely than if placed in any other part of the scale. 
Many celebrated composers have had favorite keys in which 
their best compositions were usually placed. Healing music 
must be produced from instruments like the organ which 
give sustained tones producing a sense of relaxation and re- 
pose, whereas the percussive effects as from the piano, man- 
dolin, drum, ete., are exciting, and like all stimulants are 
followed by a weakening reaction. 


In addition to the musical vibrations we have (ist) those 
which affect the sympathetic nerves controlling digestion and 
circulation; these are electrical vibrations and produce no 
conscious sensation; (2nd) light waves which produce har- 


and (3rd) 


monious effects through their respective colors; 
n nature, 


the complex vibrations of an (at present) unknow: 
which act upon the nerves of the sense of smeli 4. 4 

Dr. Frederick Finch Strong, lecturer on Electricity EV 
Tufts Medical School, has been experimenting along these 
lines for the past fifteen years, and has perfected a kN 
in which nervous and mental diseases are successfully treated 
by what is known as "Symphonic sensation." Every S 
centre of the patient is made to respond to the particular 


keynote or rate of vibration which is found to produce the 
most perfect sense of rest and relaxation. The technigue 
employed is as follows, — 

The patient reclines upon a couch in the centre of a room 

s of which are draped in black; the ceiling is white 
luminated indirectly by banks of lamps, every seventh 
lamp being of the same color; the colors employed are as 
follows, each color corresponding mathematically to a note 
in the diatonic scale:—Red, (C); Pink, (D); Orange, (El: 
Yellow, (F); Green, (G); Blue, (A); Violet, (B). This ar- 
rangement differs slightly from the spectral colors as ordin- 
arily given: pink being introduced between the red anil 
orange, and indigo being omitted, The couch upon. which 
the patient reelines is connected with a special electrica! 
high-fregueney apparatus invented by Dr. Strong, which 
gives the seven rates of vibration corresponding to the 
diatonic scale of the twenty-first octave. These are used to 
restore or promote harmonious action in the nerve centres 
which govern organic function (digestion, circulation, ete,! 
The patient is first relaxed by a few minutes of general elec- 
tric treatment. The room is then flooded with soit light, 
one tint after another, until a color is obtained which pro- 
duces a sense of rest and harmony upon the patient. This 
is taken as the "keynote"; it varies with different patients, 
but is always the same for a given individual, Soft music 
is then played in aslower octave of the same .. Soft adagio 
efects from muted strines, and themes in major keys being 
usually selected. fa Victrola be used the correct key may 
be obtained by adjusting the speed of the motor, Still better 
results may be obtained from the instruments themselves if 
suitably played. The choralcelo, pipe-organ, harp, cello, 
violin and zither are the best instruments for the production 
of healing music. 

The electrical apparatus is now adjusted to the "keynote" 
of the patient in the appropriate octave. Hor example, df 
the patient is most efiectually relaxed and rested by soft blue 
light his 'keynote" will be registered as "A": (blue, in the 
color scale,) (light vibrations are in the 49th oetave,—irom 
three hundred trillion to six hundred trillion per second.) 
Music is then played in the key of A Major,—the patient's 
musical taste being consulted in the selection of the composi- 


tion. Musical vibrations or sound waves occupy eleven oc- 
taves and range from 16 to 32,000 vibrations per second, The 
Electrical oscillations are made to vibrate to the "A" of the 
twenty-first octave,—the 'C" of which is about one million 
per second. Seven distinetive and delicate periumes—true 
floral perfumes,—not eoal tar substitutes,—are arranged in 
flasks connected with a nebulizer and compressed air tank. 
We have no "perfume scale" but by experiment we usually 
find for each patient a particular Horal fragrance which .is 
soothing and restful. Heavy scents are not to be used,— 
only a trace of fragrance,—a mere flower-breath,—is ne 
sary. When this is determined and employed we have the 
patient's consciousness receiving simultaneously or "sym- 
phonically" soothing and restful vibrations effecting the cen- 
tres of sight, sound, smell and vitality. The sense of luxti- 
rious relaxation and harmony is most grateful to a nerve- 
racked patient, and is a most delightful and restful experience 
even for a perfectly healthy individual. 


While designed especially for the treatment of nervous 
and mental derangements, this method has proved of great 
value as a natural sedat in the relief of pain and conges- 
tion. ln these latter conditions local electrical treatment may 
be used in addition to the general routine. 


A complete eguipment for this method of healing is being 
installed in the new University of Music at 221 Newberry, 4 
St., Boston. Dr. Štrong will have personal charge of the" 
work and will receive patients for treatment daily except" 
Sundays, All treatments by special appointment, The prom- 
inent musicians connected with the University will furnish 
music in special cases. č 


For terms, appointments, or arrangements for private 
demonstrations of the new Symphonic Healing, apply to 


PROFESSOR ROBERT DOUGLAS, 
University of Music of Ame 


221 Newber: 


I 


DEPARTMENT OF MEDICAL THERAPY or 
SYMPHONIC HEALING 


ee 


Dr. Frederick Finch Strong, Lecturer on Electricity at 
Tufts Medical School, in charge of this department, has been 
developing this system for the past fifteen years. He is well 
known as a pioncer in electricity as applicd to human heal- 
ig; especially so in his successful work with what is known 

"high fregueney eurrents," and has perfected something 
for which the world has been waiting for centuries. 

The present age with its crash and jar, —stress and strain, 
—headache and nerve tension, is urgently in need of new 
and rational methods of treatment. For those who are un- 
fortunate enough to pos sensitive, high-strung tempera- 
ments, especially to the overworked musician and singer, this 
department will come as a veritable boon. » 


The high fregueney currents introduced to the medical 
profession by Dr. Strong in 1896 are not true eleetrical cur- 
rents, but are rapid vibrations electrically generated which 
seem to replace or augment the vital currents generated by 
the body. 


This treatment, in its most modern form, and modified 
by other applications, is not a stimulant but acts as a gen- 
eral vitalizing agent, and no sense of shock whatever is felt 
as with ordinary electric currents. It relieves congestion, 
promotes healing and alleviates pain. Impaired vitality, due 
either to age or overwork, is absolutely benefited by this 
method, and the whole nervous system is tuned up. In 
throat troubles of an inflammatory, nervous, or reflex nature, 
and particularly where the bodily force or vigor has been 
weakened by vocal abuse or bad training, it is of incalculable 
value. In fact, it is the latest scientific word in this field 
of research. 


Trcatments may be had either by Dr. Strong personally, 
or by trained assistants under his direct supervision, accord- 
ing to the nature or seriousness of the case. 


Appointments and terms upon application. 


Original glass plate photos of the Keely Motor, found in Kinraide's home. The second photo shows the windup 
spring-wound motor and air-brake used to operate the motor. 
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THE EXTRAORDINARY STORY OF 


JOHN WORRELL KEELY, 


By Juivs MOKITZBN. 


JARADO: 
ury which has seen a Fulton strug- 
gle with an unbelieving public, a Morse 
bringing commercial value to bear on the 
eleetric force, has witnessed ulso a 
chasing multitude whose greed for 


AL as it may seem, a cent- 


made everything seem plausible—provided 
dhe "genius" at the helm had the magnetic 
strategy, necessary as well to his own sus- 


tenance and compensation. "The passing of 
John Worrell Keely, whose recent death 
came as a erushitig blow to those with fnith 
strong enough to endow a tuning-dork 
or a harmonica with. meehanical powers 
egnal to a Niagara, has removed a char. 
ncter as unigue as he was puzzling. And 
yet in his prstieular case the ofispring. of 
his brnin did not even attain to the dignity 
Of a patent oflice applicant.  Nevertheless, 
millions of money sprang to the assistance 
of the Keely motor project when in the 
zenith of its guarter-of-a-century existence. 
Collers, double-barred to rational under- 
takings, unlocked instantly at he sound of 
a phrascology. 
begmiling. 
The specter of the Keely motor stalks 
yet abroad. The death of its maker; the 


incomprehensible as it was 


exposures and contradictions; the opinions 
of well-known men of science; the clinging 
to straws by those unwilling to admit 
financial loss—all tke swift following inci- 
dents in one of the most remarkable trans 

actions the world has ever known—con- 
spire to a lease of notoriety good for many 
days. 

John. Worrell truth, a 
genius. His masterful capacity for keep- 
ing some of the world's greatest scientists 
a-gnessine: his command of capital, un- 
limited at times, with which to carry on 
his ''rescarches''; his leiting it remain for 
the grave only to tell the secret he did 
not hold —this, and more, reguired a brain 
guite out of the ordinary, and eye 
wiih the cobra's hypnotic charm. Nothing 
demonstrates more conclusively this over- 
powering personality of his than the lapse 
of time, from November 10, 1874—when, 
in the presence of a dozen well-known 
Philadelphians, his ''vibratory generator" 
was first exhibited—to the yesterday when 
Keely stood before another great seientific 
gathering and "explained" something 
that was never to be explained. Now, 
with ome fell blow the seythe of death 

a 


Kcely was, in 


an 
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has cut down the maker and his model. 
As a result, perhaps; unother life went out 
of its cnrihly sphere as well, For that 
Mrs. Bloomfield Moore was heart and soul 
in the Keely project, the words of Henry 
Dam, the eminent scientific writer, testify, 
when he snid, shortly after the death, that 
he had felt intuitively that when Keely 
died Mrs. Moore would not long survive. 
It. matters not a 
great deal what was 
the ageney employed 
by Keely. when in 
the act of demon- 
strating his ''hydro- 
pneumatic-pulsatin gr 
vacue engine." Was 
it. compressed air, 
hydranlic. power. or 
electricity? The re- 
cent exposures of 
triekery on the prem- 
ises point strongly to 
the former conjeci- 
ure, but the proba- 
bility is that the 
act modus operandi 
will never be abso- 
lutely established. 
Bringing the his- 
tory of ihe Keely 
transactions down to 
the latest develop- 
ments, the removal 
of the machinery 
from the premises oc- 
cupied. by the ''in- 
ventor'" stirred. up 
matters asits remain- 
ing could never have 
aceomplished, In 
the safekeeping of a 
friend of Kcely's, in 
Boston, the motor's 
future is as obscure 
as if it had never 
been contemplated by its erstwhile maker, 
But the scenes enacted ab the vacated work- 
shop; the evposures; the controversies; the 
violent persisteney with which the investors 
still cling to probabilities that do not scem 
even possibilities when viewed from an im- 
partial standpoint; the discovery of the 
hidden tubing, which came about immedi- 
ately following the removal of the motor — 


THE TRANSMITTER 


all this has furnished experis an opportu- 
nity for advancing theories that neverthe- 
less do not explain everything it is desir- 
able to have explained. 

When Clarence B. Moore, the son of the 
late Mrs. Bloomlield Moore, came to the 
realization that the memory of his mother 
was linked too elosely with her interest in 
the Keely project, to which he had persist- 
ently been an antag- 
onist, he resolved 
that. now or. never 
was the hour for ex- 
posing the triekery 
which he was con- 
vinced lay at the bot- 
tom of the thing. 
Kcely's house. was 
rented and investiga- 
tions were begun, 
Leading  Philadel- 
phian scientists as- 
sisted in the work, 
and the first dis- 
covery came in the 
shape of an immense 
steel globe.  Almost 
covered with dirt and 
rubbish, it was held 
down in the earth of 
the cellar by heavy 
beams. When re- 
lieved of its ineum- 
brance, the sphere 
was lifted out of ite 
resting-place, and 
subseguently was 
found to weigh more 
than three tons. On 
the top of the globe 
a hole was discovered 
and, serew-thrended, 
the cavity gave a 
wider diameter the 
fariher penetrated, 

Immediately near 
the sphere was fonnd an iron pipe which led 
for a distance of more than fifteen feet into 
the space under the front room. Here was 
discovered a pit lined with wood and cov- 
ered by a trap-door. | Fresh ashes gave evi- 
dence of a careful demolition of material not 
thought valnable enough for removal, and 
yet necessary to have out of the way. In 
these ashes, however, were found short sec- 
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tions of what at first was considered to be 
wire, but subseguently proved to be brass 
tubing. A large amount of glass tubes 
was likewise found in the debris. 'The 
fragments lefi behind gave striking evi- 
dence of the care exercised in removing the 
Keely motor machinery from its home. 

The next day, still greater results re- 
warded the searchers of the premises. The 
room in the rear was curiously raised above 
the others, and this was the apartment in 
which Keely conducted all those experi- 
ments which had puzzled the world until 
his death. 


psyehology at the University of Pennsy' 
vania, and Mr, Moore, who had the investi- 
gation in charge, the nature of what had 
been laid bare now came in for earnest 
consideration. It was determined beyond 
a doubt that the tubing, and the spherical 
reservoir found in the cellar, stood concl 
sively for the argument that compressed air 
might. easily have secomplished. all that 
had been demonstrated so mysteriously by 
Keely. 

But before entering upon the more de- 
tailed account of what came of the ex- 
posure, it becomes necessary to revert bo 


V DISINTEGRATOR,! 

When the floor was torn up, the revela- 
tion was complete. Through the joists, in 
holes specially cut for the purpose, ran a 
short brass tube. Other tubes were dis- 
covered also, and the whole went to show 
that the motor had been connected here 
with the spherical comtrivance in the 
cellar. 

In ihe presence of Prof. Arthur W. 
Goodspeed, professor of physics at the 
University of Pennsylvania; Prof. Carl 
Hering, one of the most eminent electrical 
engincers in the country; Prof. Light- 
ner Witmer, professor of experimental 


AND LEVER FOR MOVING THE 


EROY OP THE " DISINTEGRATED) WATER. 


the year 1872, the year when the Keely 
Motor Company was organized, and the 


enthusiasm nnent the ''new force" brought 
into the fold men whose very names 
at that period stood for common sense and 
perspicacity. 

At (he Fifth Avenue Hotel, New York 
ciiy, a meetine was held, presided over 
by Edward B. Collier, a lawyer, who in 
his particular line of patent attorney had 
from time to time come in contact with 
inventors strugeling for a henring. The 
meeting was composed of bankers, mer- 
chants, seientists and practical engineers, 


636 THE EXTRAORDINARY STORY OF JOHN WORKELL KBELY. 


and the result was satisfnctory, from 
Keely point of v The project gained 
substantial. assistance, Money was sub- 
seribed, and the following day there was 
placed in the hands of Keely a check for 
ten thousand dollars; which, to do him 
justice, he immediately expended for 
mnchinery, or material necessary for the 
construction of his peculiar apparatus. 
In fuct, whatever the vagarics of the man. 
however much his ideas may have been 
beyond the limit of ce that 
Kcely spent the money which he obtained 
in. experimental investigations cannot. be? 
denied even by the most. strenuous of his 
opponents at that. time Small 
eonsolation this, to the many who fell vie- 
tims to the smoothness of his speech or the 
incomprehensible language which he em- 
plosed,  Atany rate, after being launehed, 
the motor project soon found itself in deep 
water.  Funds began to get low, and bank- 
tuptey 
followed, 
Luekil 
a friend 
now ap- 
prared on 
the scene. 
From one 
time to 
another, 
Keely's 
patron- 
Mr 


ew. 


himon. sense, 


or now, 


GLASS CONTAJ we; 


Up OR DOWN BY STRIKIN 


T WHICH KERLY CLAIMED COULD HE MOVED 
THE ZITKER STRINGS 


Bloomtield Moore, who was left the execu- 
trix of her husband's will, advanced the 
''Hinventor"" large sums out of the fortune 
aceruing to her from the estate, Now and 
then a halt was called, to be sure. but the 
persunsiveness. of the 'inventor". would 
make her rally to his assistance once more, 
and another lease of life would he necorded 
to the motor, 

A great public exhibition was given in 
Philadelphia, but while enthusiasm ran riot 
among a certnin eligue, skepties were plenty 
uud the persisteney with which  Keely 
would refuse to admit any one into his 
sceret eaused u suspieion—vhich, neverthe- 
less, did not prevent a famous Philadelphia 
physician from advancing his individual 
check for ten thousand dollars, This wa 
in 1881. In 1890 the stockholders began 
to grumble, and something had to be done 
to save the ci Keely had just declared 
that. he was on the eve of success; that an- 
other step would bring him to the thresh- 
old of the mystery that until then had 
been a mystery even to him, he admitted. 
Again his remarkable force of char 
saved the č The work was continued, 
and one machine followed another, only 
to be thrown aside for some new contriv 
ance destined to assist in the revolutioniz- 

sto 
utor," 


hse. 


ing of the existing order of things. 
what had been known as the "gene 
and which had been part o£ a bath-tub, 


where a stream of water, passing through 
a goose-guill, set the contrivance in motion, 
the more significant name 
of ''liberator 
bestowed on the machine, 
A peculiar feature o£ the 
'"liberator"" ries of 
tuning-forks, with the vi- 
brations o£ which Keely 
elaimed to disintegrate nir 
and release an etheric force 
capable. of rivaling a cy- 
clone in strength if prop- 
erly utilized and applied. 
Tn explanation o£ what one 
visitor saw upon one oc- 
casion, this individual said 
that a pint of water poured 
into a eylinder scemed to 
work great wonders, The 
gage showed a pressure 
of more than fifly thou- 


was. now 


Was a s 
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sand. pounds to the sguare inch. Great 
rapes were torn apart, iron. bars hroken in 
two or twisted ont of shape, bullets dis- 
through. twelve-ineh | planks, 
by a force which could not be determined, 

In the glory of his exuberance, Keely 
now deelared that with one guart o£ wate 
he would be able to send a train of cars 
from Philadelphia to San Francisco, and 
(hat to propel a steamship from New York 
to Liverpool and return, would. regnire 
just about one gallon of the same. 

It was worth aluost the price of falling 
vietim to henr Keely at the time iheorize, 
expostulate. where it became necessary, 
and survey his audience with one of those 


charged 


valne to the man who had brought the 
'invention'' into the world. No matter 
how complicated. the phrascology, they 
would allow for the possibilities in store. 
Kecly?s exeuse for not allowing any one 
into his secret, was based upon the commer- 
cial valne, which he clnimed he desired to 
have unimpaired for the benefit of the 
stockholders. It surely would not do to 
revenl a et that might prove its own 
financial defeat, he argued, with emphatic 
'ence for his own invention, aud for the 
glory and nin in štore for those willing to 
abide their time. 
The personality of John Worrell. Keely 
was replete with he charm of heartiness, 


KEELY AND BOARD OF DIR 
superior glances which meant to illustrate 
that he half pilied those who failed to un- 
derstand his vocabulary. In one respect 
he was scientific in his procedure of expla- 
nation, and in other respects he was gnite 
the reverse.  Ungnestionably he had read 
considerably on the subject of locomotion 
and kindred matters, which. might. stand 
him in good stead, But when it came ro 

vibration," ''sympathetic egui- 
librinm,"" oscillation. o£ the atom," 
Setheric disintegration,U and a thousand 
aud one similar terms for his motor force, 
the average mind found its receptive powers 
hardly egual to the occasion. Then it was 
that the friends of the motor showed their 


JORS OF TNE KERLY MOTOM COMPANY. 


His was the secret of the promoter's art. 
He had the insight necessary to the man of 
afiuirs, minus that guality of subjection 
which tells it is time to cease before it is 
too late. And when considered in this 
conneetion, that no one was ever taken ab 
solutely into his conlidence, it still remains 
a mystery how his following continued al 
most the identical one that stood by him 
from the conception of the seheme to his 
death, and after, 

When at work in his laboratory, contless, 
his grimy hands exhibiting labor?s hall- 
mark, Keely looked the personification of 
the. maste: fisman, anxious 
from the regions of the attainable 


to. vring 
the. 
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secrets those regions might contain. But 
when it came to the demonstrating feature, 
the sčance conseguent to such exhibitions 
ss once in a while were reguired, then 
oredulity had to step to the front and 
make room, as an advance-guard, for the 
true disciples who stood ready to believe, 
even. somelimes agninsi their own con- 
vietions. And when his benefactress im- 
plored him to let such men as Mr. Edison 
into the secret .as an evidence that there 
was no humbug, Keely knew what was best 
for him, and treated the advice as not 
worthy of consideration. 

Keely possessed few trnits 
of the typical inventor. 
He lived a life of com- 
parative  ease, and 
the opulence that 
he displayed led 
the. suspicious 
to believe that 
things were 
not as they 
ought to be. 

And so in 
that Phila- 
delphia  lab- 
oratory this 
man built 
theories out of 
metal, and 
turned metal into 
theories which, 
undoubtedly,  bafie 
his own, eharitable 
enough, understanding. 
"The nooks and corners of 


disinte; 


come trne,  "etheric ration," 

''guadruple negative harmonies,"" ''atomic 

triplets,'" and the like, would have become 

part of the teachings in a new curriculum 

of its kind. But fate decreed otherwise. 

The 'miracle". produced by the drawing 

of a bow across a string, whereby he 

elaimed to harness or release the force of 

nir and water, the ''miracle'" of controlling 

the elements, ceased to exist when he 
passed away. 

"s education had been limited to a 

degree. A carpenter by choice of trade, 

he had a penehant for mechanics from 

an early age, and it is said by 

those who knew him in 

his youth that his car 

was musical enough 

to have been the 

means of. plne- 

ine him in the 

conductor?s 

ehair of a 

small orches- 

tra, at one 

time. But 

while those 

eurious  mu- 

sical  charts 

whieh he 

drew, with no 

small skill for 

amateur 

may 

something 

unigue to the men who 

employ the eompass and 

the sguare, to others they 


his workshop could tell of MUSICAL cHART nv wničH KEELY merely illustrated a trend of 
ČLAIMED TO HAVE DISCOVERED J 


hours spent in chasing the kis 
elusive force—provided Kcely had been 
his own worst enemy, and attempted 
something which he really expected to at- 
tain. But it is here that the most mo- 
mentous guestion comes to the fore. If he 
really did believe in his own theories, the 
discoveries which have been made defy 
that proposition,. And if he was a charla- 
tan, his career will prove one of the most 
stupendous impositions ever practised by 
man. 

The scientific nomenclature employed by 
Keely would have necessitated the recon- 
struetion of the latest dictionary to cover 
his terms and sentences. If his dreams had 


V ETHERIC 


mind into a domain where 
mortal should not venture, 

It should not he forgotten that Keely pre- 
dicted that the fiying-machine, for which 
the century has been waiting, would come to 
pass the moment his motor stood completed, 
And in the same way he asserted that his 
pneumatic gun was the one and only instru- 
ment of its kind for governments to make 
use of—as soon as the motor power he had 
in mind had been produced. 

The construction of the motor plant was 
nearly all his own doing. Composed of 
the motor proper, and the transmitter, the 
machine rested on a heavy brass base. 
Here, too, was a hollow brass sphere or ball. 


FORCE, 
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Between the engine and the transmitter 
ran a series of wires, and along the base of 
the transmitter an array of steel rods 
bristled like so many fixed bayonets ready 
to repulse the attacks of the ineredulous. 
"These steel rods were responsive to the 
toueh, and compared to the ordinary 
musical scale, which is subject to the 
tuning-fork. 

"The interior of the globe almost defied 
description, but out of the complex mass 
brass tubes and adhesive plates stood 
prominently.  'Fhis was the shifting reso- 


flow of talk about ''finding a neutral 
center," and the like, the performance 
did not fail to do the work intended. But 
while the harmonica was supposed to have 
done the whole thing. starting up the ma- 
chinery by 'etheric force," the exposures 
recently brought, about admit of the sup- 
position that a concesled rubber bulb in 
the floor was the instrument used,  Keely 
might easily have shut ofi or released his 
compressed uir by placing his foot on parts 
of. the floor best known to him. 

It might be taken for granted that the 


GUN WITH wir 


nator, as Kcely termed it. The tubes and 
plates took up the vibratory sound and 
carried it along with rapidity. Of these 
vibrations there were. seven distinet kinds, 
said Keely, and each of ihese seven capa- 
ble of infinitesimal division. 

The motor itself consisted of a heavy 
iron hoop, placed firmly om the plate. 
Within this hoop ran a drum with eirht 
spokes. When it was once in operation, the 
movements of the drum were execedingly 
rapid and did not fail to impress. 'Taken 
in connection with Kecly's simultaneous 


ELY EXPERIMENTED AT SANDY HOOK, AND OTHER APPLIANCES. 


element. still fnithful to the apostle's 
memory are not giving up without a strug- 
gle. They aver that the sphere found in 
the cellar was known by them to be there. 
One enthusiast goes so far as to say that 
he knew that Keely, having demonstrated 
his power in lifting the globe, reversed 
the experiment and. pressed it down in the 
ground. The heavy beams, which held the 
sphere in place, rather eontrovert such a 
statement. 

Since that midnight visit to the disman- 
iled shop of the late John Worrell Keely, 
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the seientific opinions advanced are of 
considerable. importance, whether bearine 
upon. his motor or his individuality. 
Renowned professors of physies have stated 
that they have been convinced for. years 
that the method was compressed air. A 
medical journal o£ high standing, in dis- 
cussing the matte? from a psycholog- 
ieal point of view, says that rather than 
make out a case anent Keely it were bet- 
ter to follow the psychological develop- 
Continuing, this jour- 


ment of his dupes. 


rit, He wns not an 
He renped. substantial 
for he ran a joint- 


of a good patent-ri 
honest. lunatic. 
gain from his secre 
stoek company." 
To all intents and purposes this stock 
Company is still intact, but the action of 
fhe Keelyists did not restrain one holder of 
a hundred shares of stock from disposine 
of his certificates for a few dollars, The 
buyer could find a purpose even in the 
stock paper, however, for it went to the 
papering o£ his house. And now, while 


GLOBE MOTOR AND PROVISIONAL E' 


nal suys that the peyehology of. most 
inventors usually brings them out too soon 
rather than too late. ''Oriticsand scientists 
who may feel inclined. to work out the 
problem of Keely's psyehology should re- 
member that insane inventors do not net in 
any way like Kecly," is the exnet language 
Of this medical authority. ''Their sehemes 
are usually divulged prematurely and they 
do not hesitate to reveal their wondrous 
secreis to the work under the protection 


(he machine is in Boston, in the keeping 
of a friend who is supposed to have known 
Keely's secret, it behooves to recull the 
memory of Robert Pulton, through whose 
uleriness it became possible to unearth (he 
erpetual-motion fraud of Redhefier,. the 
impostor who in his time was no le 
sphinx than Keelp. Only, with the di 
to flight. | Ke 
covered. 
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sedi he seigod a pair o? gas pliers and --' ke i: short off 
neur bhe eylindor. OI said to Prof. Houston who stodd near, 
"ho must plug that uole." Hu? ho did net, sltnou«h neh Tor 
u moment did l turn asido, or relax my watohfulnevs. Ne 
divoppod tho pliors and brokan cook and said nothing about 
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Feb 2, 2007 
Hello 


While doing some family history research | ran across your posting of my 
father's 1916 book "High Freguency Apparatus." 


Needless to say, | was totally unaware of you and your activities; we have 
various family legends regarding the days of his involvement in high 
freguency apparatus, but few verifiable facts. If you have any information 
that would improve my knowledge of that period it would be very welcome. 
Like many people with a past of this sort he was reluctant to share his 
memories, in spite of pleas from my brother and. 


My Grandfather (and namesake) was a MD in northern New Jersey, who was an 
early researcher in X-Ray in medicine, and by legend one of the earliest to 
apply high freguency AC for exciting the X-Ray tube. He died in 1904, 

leaving my father, at age 15, with an interest in and a knowledge of 

electrical engineering that led to a career path involving electricity that 

kept him busy for 35 years. 


During the early part of this he went from a 15 year old in New Jersey to 
Boston, where he had a experimental AC laboratory sufficiently complex to 
interest MIT in its use to supplement their DC eguipment, on to New York 
City, where he had an applied research laboratory in 1917. 


The publishing of the book followed a several year program of publishing a 
"do it your self" electrical engineering magazine (which reputedly was 
seminal in the creation of Popular Science magazine). The laboratory and its 
entire staff was "drafted" into the Chemical Warfare branch of the U. S. 
Army in 1917 to work on electric furnace production of gas mask raw 
materials. 


This 12 year period of his activity is pretty "gray" so any clues you might 
have would help. 


There is not much chance of my getting to Florida, but | would love to see 
the museum. As a kid | did play with spark coils, and was collecting parts 
for a Van de Graf generator that never approached completion. Its in the 
genes, tho. 


KR 


Tom Curtis 


Feb 3, 2007 
Hello Jeff 
This IS exciting isn't it? 


The earliest photos of my father | have will probably be from the early or 
mid 20's when he had relocated to Los Angeles CA after his army experience. 
By this time he was building a business manufacturing custom refractory 
items, using electric furnaces to create the "new" synthetic compounds his 
business was built on. | will need to dig into the archives to find a 

picture to send, when | get a chance. 


A 1916/1818 source you might stand a chance of finding through other 
research means: | remember as a kid seeing a page from a old brown 
rotogravure newspaper insert, most likely from the New York Times, of a page 
of pictures of the "Young engineers that are helping the war effort." On 

this page Dad was pictured along with Edison, Marconi, Tesla and some 

others. |'m really not sure of just who was on it, but Dad was in some 

pretty important company. As | remember Dad's picture was somewhat smaller 
than Edison's but it was there! 


Book: | have never seen the first edition so |'m glad to have your efforts. 

| do have a copy of the 1920 Second Edition, edited by Raymond F. Yates. 
According to the second edition preface, the only thing Yates did was to add 
some of the pertinent 1917 magazine articles and delete the vendor source 
material, since the Curtis Engineering Laboratory had disappeared. ( Dad was 
definitely not a fan of Yates, the publisher pushed him down Dad's throat 
for the new edition, since Dad was off busy winning the war). 


Magazines: | have a small collection of the "Everyday Mechanics" magazine 
which morphed into "Everyday Engineering" between Vol. 2 No 5 and Vol. 2 No 
6, not a complete set (12 out of the 18 published). | have duplicates of 

Vol. 2 No. 1 and Vol. 2 No. 2, which | would like to send to you for your 
museum. Where should | send them? 


Eguipment: | have no clue where Grandfather Curtis got the HF eguipment for 
his X-Ray work. Seems a stretch that a country doctor could be working from 
scratch; experimenters were producing terrible radiation burns on 
themselves and on patients until someone stumbled on the fact that HF 
generated X-rays were "soft" and less likely to burn (different freguency?); 
Dad told us that his father made the first picture through an arm that 

didn't kill the patient. 


| don't know how or why Dad got to Boston after his father died. It must 
have been business related (no family up there); were the eguipment 
suppliers you mention in Mass, could he have been following the trail of the 
eguipment his father had used? 


Contact: The reason |'m not likely to make it to Florida is that | live in 

Saratoga California (near San Jose, 40 miles south of San Francisco), a long 

ways away! so we had better count on eMail, phone, or whatever. Phone number 
is 408 867-3541. Phone contact is probably best in the evening, any except. 

for third Wednesdays and Thursdays when | have scheduled meetings. Any time 
between 6:30 and 10:30 Pacific time will work. If | don't answer by the 3 rd 

ring don't let it go to the answer machine unless its critical (save your 


$). 
KR 


Tom Curtis 


Feb 10, 2007 
Hello Jeff 
Some good news!! 


My brother has located the newspaper page showing TSC's photo along with 
Edison, etc., in his archives. The date on it is April 29, 1917. Actually 

what he found is physically not exactly what | remembered (his memory also) 
but the substance is what we were looking for, so there may be another 
version that hasn't shown up yet. Any way, as soon as we find a way to 
reproduce it, | will get a copy to you. The type face used is fairly small 

and the page is a center spread, it is fairly large in size. It needs to be 
reproduced same size. This makes the reproduction something of a challenge. 
VII keep you advised. 


Hope your trip north was successful. 
KR 


Tom Curtis 


Feb 13, 2007 


The pictures don't ring any bells. The "walrus" mustache was never his 
style; a small neatly trimmed "military" style is all | ever remember, from 
early days til the end. (The earliest picture | remember was probably from 
the 1916 -18 era) 


From what | can see of Ovington's time line | don't think they overlapped 
significantly. There is a mention of his having worked for Edison- when was 
this? When was Edison's work with X-Ray, that resulted in the death of his 
assistant? Remember Edison was primarily a DC man and Dad was always on AC, 
except for battery operated motors, etc., so "friendly" contact then was 
unlikely, from what | have heard. 


KR 


Tom Curtis 


Sept 13, 2007 


Must be mental telepathy- I've been thinking about writing you for the past 
few days. 


My brother and | have been doing some serious genealogy work on the family 
for the past few months: he took Mother's side, primarily because My 
Grandfather was Norwegian and his wife is native Norwegian- should make it a 
little easier. And | have the Curtis side, mostly because as the oldest boy 

my Aunt felt it was her duty to fill my head with family legends (many of 
which my research casts a serious doubt on). 


| have a serious gap | need to fill and maybe with your knowledge of the 
technical developments of that era you might be able to point out some paths 
to follow. Let me set the scene so you can think about it constructively. 


My Grandfather (and namesake) was a country MD in northern New Jersey who 
still had some ties with Columbia Medical Center in NYC (probably he was a 
graduate although | have not been able to confirm that as yet. He was an 

early experimenter with medical X-Ray; some how he got turned on to the use 
of high freguency AC as an exciting source, which proved to produce a less 
lethal wavelength than the spark coil commonly used, (no clues as to how 

this happened, but logic tells me that it probably was through Columbia 

either directly or in directly). 


He died suddenly in December 1904 leaving behind Thomas Stanley, a kid of 14 
years, who had probably been privy to the experimental work for several 
years. 


There was some kind of mess in the estate that basically threw my 
Grandmother and two kids, age 14 and 11, on the street with no money. In the 
1900 census they were living with Grandmother's mother, who died a month 
before my Grandfather, who died intestate; it must have been a bonanza for 
the lawyers and a shambles for Grandmother (who had been raised "a lady" and 
probably had not a clue as to how to protect herself). 


The little family disappeared; not a sign of them in the 1910 census. Dad 
used to talk of Grandmother trying to make a living peddling cosmetics based 
on Grandfather's prescription salves and ointments, of living in boarding 
houses, etc. 


Somehow the 14 year old boy in 1904 turned himself into a recognized expert 
in building AC eguipment, and keeping his mother and sister alive, by the 
time he was 24 years old in 1914. At least part of this time he was in the 
Boston/Cambridge area. He talked of having AC eguipment that he loaned to 
MIT because all they had to teach EE's on was DC eguipment. It is those 10 
years that | need to research and find out just what happened. 


| know that by 1915 he was in NYC with a operational research laboratory 
with a staff. In November 1914 he had established his monthly magazine, had 
a mailing permit for it and must have been well on his way towards 
completing the book, which was published by Henley, with a 1916 copyright 
date. 


In his acknowledgements in the book's first edition he specifically mentions 
Melville Eastham and Clapp-Eastham, who started as Ovington X-Ray people, 
and were running on their own by 1910. The mention of Eastham as an 
individual suggests a personal relationship, rather than a company one. So 
maybe as a 19 or 20 year old he was involved personally somehow with this 
transition. 


| have looked at 1910 census records for New Jersey, New York, and 
Massachusetts without finding a trace; of course, if they were living in 
boarding houses it would be easy for them to fall through the cracks. And 
by the 1920 Census he was through a couple of years in the Army doing 
research on creating chemical warfare gas mask materials, was married, and 
was in Los Angeles starting a refractory material manufacturing business 
(his second field of recognized technical competency). 


Can you think of any way to establish anything for those missing years of 
1904 to 1914? Are there any published histories of Ovington or anyone else 
in the X-Ray or high freguency AC eguipment fields that might shed a clue? 


Any constructive thoughts would be appreciated! 


KR 
Tom Curtis 


Sept 14, 2007 


| used your suggestion and searched Mass. census records for Prof Houghton; 
| think | found him, in Waltham, 1910, listed as a teacher working ina 

school, age 44, living with a wife and Mother in law, no kids. Still there 

in 1920 minus the MIL. So maybe he did his articles at home, or maybe in 
conjunction with his teaching, The census is pretty stingy with the 
information supplied, but the name including middle initial and profession 
seems good. 


Still no sign of TSC there, | think the boarding house syndrome kills all 
chances. 


| think that if we could find out who supplied his father's x-Ray eguipment 

in 1902 or 03, we might find TSC in 1908 or 09 as an apprentice or junior 

shop help or engineering trainee, some thing with a boarding house type wage 
level. 


I'm pretty sure that he was in Boston or Cambridge somewhere in that period 
and it must have been a job or the promise of one that justified the move. 
Something prompted a move from New Jersey- he still had family there- 
paternal Grandfather, Aunt and Uncle on that side and several Aunts on the 
maternal side. 


No money would have been an incentive to get out of town, the house they 
lived in (Maternal Grandmother's) before her death was probably upper crust 
society of the day. center of town, prominent location, very large, built in 
cook, coachman. | have seen a picture circa 1932 and it was impressive. 
According to Dad it all went into the lawyers' pockets. Some day | may get 
into the Probate records, but that is just curiosity, doesn't prove 

anything. 


Lots of conjecture, too few facts. 
KR 


Tom 


Sept 23, 2007 


Just stumbled on something that, you with your knowledge and skills might be 
able to dig into. 


Between April 1916 and September 1917 TSC in New York City published a small 
monthly technical magazine. Initially this publication was called "Everyday 
Mechanics," and was published by Everyday Mechanics Co., Inc. In February 
1917 the name of the publication was changed to "Everyday Engineering" 
probably as a result of a law suit by Popular Mechanics magazine 

(conjecture, based on some published letters to the editor). TSC was listed 

as Editor and some familiar names appear here and there, like Prof. Wm. C 
Houghton. 


Sometime in late 1917 or early 1918 TSC and his R 8% D team were "drafted" 
into the Chemical Warfare Service, U. S. Army, to work on the problems of 
making gas masks, or rather the electric furnace products needed for the 
canisters (activated alumina and activated charcoal). He did extended 
travels in the search for the raw materials for the activated alumina, which 
eventually led him, after his discharge, to California and his refractory 
business (products based on aluminum silicates, the byproduct of activated 
alumina production). 


His departure from NYC for the Army ended his interest in electrical 
engineering "how to do it's" but the magazine evidently survived somehow. 
The 1920 second edition of his book, in the advertising section, has an ad 
for the magazine. 


| have an incomplete set of the magazines from Volume 1, Number 6 (September 
1916) to Volume 3 Number 6 September, 1917). In the preface of the second 
edition of the book, the Editor, Raymond F. Yates, acknowledges that his 

total editorial contribution was to add articles from the magazine, on new 
subjects, to the book. 


This morning, on a wild whim, | Googled "Everyday Engineering" and much to 
my surprise found a web site under that name, dedicated to publishing 

stories and reprinted ads from popular technical publications of the 1020 

era. The first magazine cover they show is the December 1918 issue of 
Everyday Engineering, which has the same banner typeface and the same 
general look, including the $.10 price of TSC's last issue. The next one 

they show is August 1919, which is Volume 7 Number 5 and the price has gone 
up to $.15. There is no editorial material shown anywhere, just ads for A.C. 
Gilbert (ErectorSet, and several electrical experimental kits). 


There is no clue to who is posting this material, and no mention of the 

early history of the publication they feature, at least as far as we are 

aware of it. Of course |'m still working in the dark as to those missing 10 
years and really pretty much in the shadows on the Army service period (the 
first pass on that has only revealed that the Federal archive had a fire in 

the 70's that destroyed all Army records from 1912 to 1920, real 
convenient!!!). 


Can you give me a clue on how to get into the originator of this web site. 
Telling the story of the founding of the magazine might lead to some clues 
into my blackout period. 

KR 


Tom 


ps your new posting on TSC is GREATI! 


Thomas Stanley Curtis. | could not find any documents between Curtis and Tesla, which is unusual. Curtis lived in 
New York and as a young man sold components to make Tesla Coils in addition to writing one of the most 
comprehensive books on Tesla Coil construction, "High Freguency Apparatus". 


One of many replica coils the author has built from books of Thomas Stanley Curtis 
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OUENCY APPARATUS 


dye. Al] paints containing lead and carbon must be shunned 
in the treatment of this apparatus or electrical "lesks" 
will be developed. There are several good black dyes on 
the market soluble in water or aleohol and any one of these 
may be used with impunity, After the surface of the eylin- 
der is blackened and thorouglly dried, it may be given a 
Coat of sheline, when it is ready for winding. 

The windiug is best done in a serew-cutting lathe as 
fhe turns are to be evenly spaced 12 to the inch. JE the 
lathe is not available, an improvised winding machine may 
be constructed with the id of two bearings to support 
the oylinder and a length of rod threaded 12 to the inch 
arranged to turn with the oylinder and to carry a guide 
dor the wire as it is wound. The winding is of No, 22 
D.C.C, magnet wire and the first turn is started 1 inch from 
one end of the eylinder, From this point it continues to 
within a like distance of the opposite end. A band of 
94-inch copper ribbon is then placed around the remaining 
space at either end and the starting and finishing ends of 
the winding are soldered to the bands. The latter should 
net completely encirele the eylinder but a gap of 34 inch 
should be left where the ends meet, The winding is to be 
given four coats of shellac, each coat being permitted to 
dry thorougily before applying the next. 

A brass bushing, having in it a hole tapped 34-18, is to be 
firmly secured in each head o£ the eylinder and connection 
made from the copper bands to the bushinj 

Wooden dises, 21 inches in diameter, are to be fitted 
to the ends of the secondary eylinder in order to give it a 
finished appearance. Holes are bored through the centers 
of the dises, of course, to permit aecess to the bushinga 
within 

The secondary eylinder is surmounted by a discharger 
composed of a brass ball mounted on the end of a rod 
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Original stage coil of Thomas Stanley Curtis, found in the basement of Chicago Museum of Science and Industry. 
There is also a large bipolar coil for theatrics which is also located in the basement. 


William C. (Bill) Wysock was an aerospace engineer who started off life as a recording master. He formed a 
modern company to manufacture Tesla Coils, Tesla Technology Research (originally Professional Sound Systems, 
Ultra-High Voltage Division). He was inspired by Tesla as a young boy seeing the Griffith Observatory Tesla Coil. 
His like came full-circle when he was asked to restore the coil toward the end ofhis life. He also built two full- 
size replicas of the coils which were on display at Fry's Electronics and the Mid-America Science Museum. Bill 
was fortunate to know Kenneth Strickfaden. 
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s reach the other side of the cir. 
Ound, if the circuit is grounded. When 
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Pidly increases until the source or supply 
d or reduced in voltage to a point 


Tesla coil in 
"vatory will have 
resembling, on a 


lishtning during o 
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Tesla coil and some may hove 
know more of its exact functioning. 
> many reguests for information about 
coil. We hope this description. will 

'hese. guestions and anticipate a few 
lay have been unasked. A description of 
coil wos published in the Griffith 
er 17 years ago, but this issue is now 
print. This article will describe the oper- 
it is today, os some changes have been 

in over 28 years of operation. 
name "Tesla coil" is usually applied to 
jed transformers of this type used to pro- 
very high voltage. Actually the correct 
is "Oudin coil'" when one end of the coil 
connected to the ground, A Tesla coil has 
- grounded point in the middle and the spark 
from one end to the other. We have the 
her half of the coil but did not have room 
in the museum to install it. The spark is about 
as long with the complete coil, os tested 

our shops. 

The following description of the opparatus 


Jis necessary to guide anyone wishing to build 
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to have leti St 

V oo da ute tonov 
be used by you and on; 
around the eguipment. 
hibits have been mode 
less power in the drivii 


ing transformer. T] 
Are not as dangerous. k 


The 120-volt current is fed to the trans. 
former as shown in Fig. 1 through a line filter, 
which prevents any feedback of the radio fre. 
Auencies produced by the apparatus into the 
electrical lines in the building. Each of the four 
capacitors has 2 microfarads of capacity and 
1000-volt insulotion. The two coils are wound 
on a form 3Y> inches in diameter ond 12 
inches long with 57 turns of No. 12 copper 
wire. The transformer is a power transformer 
in a cose filled with oil. It is similar to the 
ones you see on power poles to step the volt- 
age down for your home use. This transtormer 
steps the voltage up and has a special type ot 
winding, which limits the current when the 
spark gap shorts the high-voltage secondary 
coil. Neon sign transformers, which are often 
used for Tesla coils, also hove a current-limit- 
ing winding, so that it is sofe to short the 
secondary winding. This part of the opporalus 
is below the floor of the museum ond is-no! 
visible to our visitors. 

The rotary gap has two stationory electrodes 


and the wheel has 14 copper MN HE 
i hich turns 1800 revoluti 
a oceh bar comes between the 


minute. As each copper n a 
stationary electrodes, a spark jumes gti s 
shock excites the primary circuit. TI . a ja 
between tungsten disks fostened to tl kh ME 
the copper bars. The spacing S ga ui 
sixteenth of an inch, but this is ne 


AUGUST, 1565 


E GRIFFITH OBSERVER 


per JO 
California 90027. Subseriotion pres See le Bond 


jed monthiy by the Griffith Observatory. P. O. Box 27787 Los, Angeles, 
for two yčars. The Griffith Observatory and Planetarivm (C. H. Cleminskavi 
li Commssioners, City of Los Angeles: Stanley E. Fox, President; 
i; Ludlow' Flower, Jr.; Mel Pierson; Wm. Frederickson, Jr., General Manager. 
Suhserihers will be notified by card when their subseriptjo 


pi operat bi di, 
pitecep bi, Mer Preš dent; Mrs. Harol 


ins expire 


THE GRIFFITH OBSERVER 


ROTARY. GAP 


—SECONDARY COIL 


Z PRIMARY. COIL 


CAPACITOR 5 
v 


p 


Fig. 1.. Diagram of the Tesla coil. The parts shown below the floor are not visible in the museum. 


Portant except that it must be small enough 
[or the voltoge from the power transformer to 
jump. 


The copocitor is made of 30 glass plates 24 
inches by 30 inches by 3 of an inch thick. 
The 29 copper plotes between the gloss are 
15 inches by 14 inches by 0.02 inch thick. The 
glass plates were mode 3% of an inch thick 
becouse the original capacitor had 3/16-inch 
gloss and it was often punctured by the volt- 
age. The primary coil has 534 turns of %-inch 
by 3/16-inch rectongular copper bar. It is 
necessary to make the primary circuit consist- 
ing of the rotary gap, the capacitor and pri- 
mary coil of heavy conductors, as many am- 
peres flow in this resonant circuit and the ef- 
ficiency would be decreased if the resistance 


Was not very low. We use No, 1 wire to con- 
nect these units, 


The secondary form is 47 inches high and 
has a bottom diameter of 36 inches and a top 
diameter of 18 inches. It is wound with 400 
turns of No. 14 copper wire, it is not necessory 
10 make a tapered coil, but it is eosier to pre- 
Vent corona from the top turns of the coil if 
the diameter is smaller, The 12-ineh ball on 


top is a hollow Copper sphere, |t Prevents ex. 
Sessive corona from 
and. wires. 
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August 17, 1965 


Mr. Bill Wysock 
508 W. Lemon Avenue 
Arcadia, California 


Dear Mr. Wysock: 


We used the pancake coil because it was easy to 
allowed the use of adjustible elips to tune the primary 
circuit. Copper is a soft metal and we used the rolls 
which are usually used for sheet metal. It was about 
1936 when we tested the coils and my memory does not 
include the exact cireuit used. I wduld suggest if yon 


have uneven operation of the two coils that you try a 
series hookup instead of parallel hookup as you have 
now. We did not take any photographs of the two coils 


operating. 
Sincerely; 


alt. 


eon Hall 
Associate Director 
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, Bill Wysock 
W. Lemon Avenue 


x 
Dear Mr. Wysock: 
Dr. Cleminshaw has asked me to answer your recent letter. 


We are pleased that your photographs have turned out to be satis- 
factory. The books on Tesla sound iiteresting. We can translate 
German and possibly some French but not the other languages. 

he calculated capacity of the condenser is 200 micromicrofarads as 
'hear as we can tell not knowing exactly the dielectric constant o: 
the glass. This could be measured with greater accuracy with instru- 
ments we have at Griffith Observatory but this has not been done, 

Tts exact value is not important to us as we vary the turns in the 
primary ceil for resonance. 


We had the two complete secondaries given to us without any primary 
goils. We constructed two identical primary coils for the two 
Sevondary coils. Me had them setup side by side in the basement. 

We then operated them with the transformer we are now using. The 
transformer has a 110 or 220 volt  imput and we are now putting 120 
volts across the 220 volt winding. When we tested the two coils 

JE the same time we put 230 volts across the 220 volt primary getting 
about twice the voltage to charge the capacitors which at that time 
were Leyden jars. I can assure you that this is true as I personally 
Yetup the coils both in the basement and upstažrs in the museum. 


At the present time one of the secondary coil forms is in the base- 
ment. After about fifteen years of operation it was necessary to 
Feplace the secondary in use because of breakdow in the winding, 
Ne? stripped the winding but have not had time as yet to rewind it, 


I am enclosinga Griffith Observer" which describes the "Electrical 


charge in Čases" exhibit.  I do not believe an article ha; 
von the Jacob!s Ladder exhibit. s been 


Sincerely, 


PFONZTAV A 


RESULTS OF OPPERATION WITH 
THE MILLION-VOLT TESLA COIL 


One of the first things Greg and I disoovered, 
is that in order to obtain maximum therdetical output 
of this coil, we must use materials of the highest 
guality, the greatest seperation of the individual 
components between eachother, and heavy conduotors 
in the reasonate circut as many ampers of radio- 
fregueney current flow in this oireut, With out 
heavy conduotors in this cirout, resistance will cut 
down greatly on the effinicy of the entire apperatus, 


When the forgoing has been secured and all safety 
reguirements are secured, the operation of the apperatus 
can be commenced, A complete description of the operation 
and results of experiments carried out with this ooil 
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THE EUECTRICAL 
MIZARD UF THE 
MOTIGN PICTURES 


Mm Back in 1934, when 
sound films were still in their 
infaney, Brother Kenneth 
Ken" Striekfaden, member 
of Local 40, Hollywood, 
Calif., was adding to 
motion pictures special 
visual effects that attracted 
worldwide attention. 
Already known as the 
"Electrical Wizard of the 
Motion Pictures." Ken, 
through his special efieets, 
kept audienees sitting on the 
dye of their seats, sending 
chills up their spines, with 
his startling, blood-curdling 
effcets in such films as 
Dracula, Dracula vs Frank- 
enstein, ete, These eftects— 
and others—he produced 
through the application oč 
electricity and his knowl- 
ie of the principles of 
physies. Ken also produced. 
cflecis that gave an image 
of a million volts, metal 
rings floating through air, 
black light, and. many 
others. Having incorporated 
his most startling efiects 
into an intriguing lecture, 
Ken was in great demand 
as an entertainor and edu- 
cational lecturer. His 
obvious knowledge o£ the 
subject of physies, displayed 
in his eflects which seemed 
to defy the law of gravity, 
made him a sought-after 
speaker before the Associa- 
tion of Physics Tenche: 
Born on May 23, 1896, Ken 
was initiated into Local 40 
on October 31, 1927, and 
Went on pension in June, 
1961, And his spectacular 
eflcets in the blood-thirsty 
Dračula films, often shown 
after the spooky midnight 
hour, are still sendin; 
Up viewers? sj 
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KENSTRIC hos provided the "FIREWORKS'" for more than 60 "THRILLER' type films at the major studios. His 
"IMAGINEERING' opears in such MAD LAB creations as WAR OF THE WORLDS, WIZARD OF OZ, JUST IMAGINE, 
SHERLOCK HOLMES, FRANKENSTEIN, FLASH GORDON, UNDERSEAS KINGDOM, INVISIBLE RAY, LOST CITY. 
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AUDITORIUM: "ome of the most vmuzual,,we hod ever seen, Z kh 

demona pod 

PLES ni 


returm visit" TUSTIN H.S. "%..Hope to have you agojn,svauperior"" REDLANDS 
the year!" HOLLYWOOD U.S,o. 


"avenjoped the program... hola. 
vsppreelated it and humor. 


"mozing elecitical demonstration..,sur compliments...mosterful showmon- 
iHtention rem beginning te end.:.hope to hove...ogaln"" SOUTH PASADENA 
ARLINGTON "how thoreughly we enjoped your progrom."" DEMOREST 
o ae deja shureh program," VAN NUYS "...ability to odopt yovr program...diHferent oge 
V leh ol eloericita." ORANGE H.S. '.oxtremaly well recelved,recomimendin (is 
TE vreli received by oil ages, We were weli pleosed." INSTITUTE "..finest of comments 


ommend progrem." 


"vnanimovs opinian ofstudenta, foculty and odult 


horovehiy opprecloted by all...of ten yecrx, this wos the m 


DESIGNED TO PLEASE 


Richard Gibson (Dick) Aurandt, Kenneth Strickfaden, and Bili Wysock. 
Dick Aurandt was Ken's assistant, and built the impressive Tesla Coil on the previous page in 1939 with the 
terminal inspired by Earle Ovington. 


Dick Aurandt, charged with high voltage on top of a Tesla Coil. Sewing thimbles were placed on his fingertips to 
prevent RF burns. 


James (Jim) Hardesty (27 October 1945 — 09 June 2021) and Bill Wysock (18 June 1949 — 19 July 2013) in Jim's 
Lab. Jim was a historian, artist, philosopher, master craftsman, and one of the best public speakers | have ever 
encountered. | am fortunate to have considered both men my mentors. | wrote to them both as a teenager, 
and their responses were always nothing short of positive and full of encouragement. 


"JJ 


ga a 
J 


Jim Hardesty, Leland | Anderson, and Bill Wysock 


KA, | 


Harry Goldman, Founder of Tesla Coil Builders Association News. An incredible friend and Tesla historian. 
He wrote the biography on Kenneth Strickfaden. 


DRAERANKENSJJEIN 
EUEGIRICIAN 


IS 


Dave Archer (15 January 1941 — 15 August 2023) was an extraordinary artist who developed a technigue of 
reverse glass painting that used large Tesla Coils (designed by Bill Wysock) to mix the paints, creating electric 
space art. The paintings are most famously part of th Star Trek TV series, and are highly sought after by art 
collectors. Dave's son Forrester is now continuing the unigue painting method in the tradition of his father. 


Electro-Radiation Company "Ajax Coil" found by Linda and documented by Bill 8 Francis Wysock. 


Top: Author with the Kinraide family and restored Kinraide Coil (top). 
Thomas Kinraide, Rebecca Kinraide, John Grzywacz, Author, and Don Harris. 
Below: Jeff Parisse of kVA Effects, Author, Carmen Miller, and John Jenkins of Spark Museum 


Author with replica Kenneth Strickfaden Lightning Screen and Strong-Ovington Tesla Coil 


Replica Strickfaden devices built by the author. "Digital Disputer", "Cosmic Ray Diffuser", "Nebularium". 


Thomas Burton Kinraide's Winter home Ravenscroft — Discovered by the author in 2004. Endless thanks to 
Steve Williams for letting me explore his beautiful mansion that Kinraide built...and for letting me keep the 
treasures of a lifetime | found below... 


Hidden rooms containing the laboratories of Thomas Burton Kinraide as witnessed by 
Dr. Frederick Finch Strong in 1896 and written about in his book High Freguency Currents. 
The author found Kinraide's original apparatus in these 4 rooms along with hundreds of glass plate negatives of 
electrical discharges such as those in the Century Magazine "Curious Electrical Forms" article by Anabel Parker. 


"Kathy Loves Physics", Author, Jeff Parisse visiting the Spark Museum in Bellingham, WA 


On 05 September 2023 the author was granted a patent that includes replicating upper atmospheric lightning. 
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(5) ABSTRACT 

In one embodiment, a device for generating broad spectrum 
ultraviolet radiation is provided. The device includes an 
adjustable spark gap of metallic solids, the spark gap inelud- 
ing: a first eloctrode coupled to a first heatsink, and a second. 
electrode coupled to a second heatsink, tbe second electrode 
spoced apart and opposite from the first electrode. 

device includes a variable capacitor configured to disehange 
a voltage through the spark gap to generate broad spectrum 
ultraviolet radistion. The device includes a voltage source. 
The device includes a controller configured to control the 
variable itor. The first electrode is formed from a first 
m lje solid and the second electrode is formed from a 
second metallic su and the ultraviolet radiation generated 
is in the 140 nm to 400 nm range. 


15 Claims, 163 Drawing Sheets 
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The 172-page patent is an extension of the work of Tesla, Kinraide, Strong, and Ovington, 


XXI 


FRANK HOWARD SWETT 
1868—1929 


RANK SWETT was well-known to the early radiolo. 

gists of New England. A merchant of the commodities 

and apparatus of the radiological laboratory, his was 3 
familiar figure often seen here and there in the x-ray depart. 
ments of the hospitals or in private oftices. A genial and 
cheerful soul, his arrival with supplies was often most we]. 
come at the scene of one of the little accidents or emergencies 
so well remembered by the pioneer. 

Swett was of old Yankee stock. Born in Amesbury, Massa- 
chusetts in 1868, he was a son of John Howard and Annie 
(Williams) Swett. He was educated in the local graded 
schools and finally at Phillips Exeter Academy. His early 
life was largely devoted to various mercantile pursuits. Be- 
fore the year of Rontgen's discovery he was engaged in the 
distribution of electric motors as agent of the General Elec- 
tric Company, but sharing the general initial interest in that 
event and visualizing the possibilities in its medical develop- 
ment, in the spring of 1897 he formed an association with 
his brother-in-law, Mr. Clarence H. Lewis, for the distribu- 
tion of x-ray apparatus to hospitals and to physicians. Their 
establishment in Boston constituted one of the first American 
ventures for this purpose. As a distributor of Crookes tubes 
and fluorescent screens especially, it became Mr. Swett's 
duty to demonstrate and test this apparatus for the in- 
formation of prospective purchasers, and at first much of 
this work was done by means of a small influence-(static-) 
machine. 

Swett's first dermatitis appeared on the back of the left 
hand. This slowly healed with the deposit of pigmentation, 
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to be followed, for some years subseguent to 1897, by similar 
attacks which in turn subsided, but later leaving keratosis- 
formation. It was not until the year 1905 that an ulcerative 
process formed on the back of the left hand, which failed 
completely to heal although showing a tendency to do so. 


Fic. 49—Frank H. Swett 


Many keratoses formed also on the left hand and the front 
of the chest, as well as a small persistent wart on the tip ofi 
the nose. These lesions were all successfully removed and 
wherever necessary were as successfully skin-grafted. 

With this excellent reparative result Mr. Swett returned 
to the activity of his mercantile life. Being a merchant well- 
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liked and highly respected, his field of usefulness widened 
and he was the means of supplying much of the earliest X-ray 
apparatus to hospitals, physical laboratories and practi. 
tioners in urban New England. When his association with 
his brother-in-aw was terminated, he joined forces with a 
group of Boston tube-makers and all were later combined 45 
a branch of a large mercantile corporation engaged in the 
production of all forms of roentgen apparatus. 

Swett's afiability of manner and his generosity of his time 
and energies militated seriously against his physical well. 
being. During the six or seven years following 1908 he con- 
tinued to work diligently, demonstrating—although now not 
so freguently by fluoroscope—and exhibiting apparatus that 
was rapidly developing in practicality and efficiency. A nat- 
ural enthusiast, he gave little thought to his own condition, 
which seems not to have manifested itself acutely again 
until 1913, when a process of ulceration appeared on a 
thickened area of keratosis on the left forefinger. This was 
removed surgically and closed with a skin-graft. 

In the early summer of that year by an unfortunate ac- 
cident—the seratch of a cat, apparently trivial at the mo- 
ment— the edge of this graft was wounded and an ulceration 
promptly appeared. This was removed and found by micro- 
scopical examination to be carcinomatous. Although the 
finger was immediately amputated, with healing in two 
weeks, it did not forestall the upward extension of the dis- 
case by metastasis. Toward the end of the year of 1914 the 
glands in the axilla and in the anterior wall of the chest 
were found to be involved. As soon as possible these glands 


were removed, as well as suspicious areas involving other 
fingers of the left hand. 

In common with all who were engaged in the production 
and demonstration of Crookes tubes—side histories of Henry 
Green, Rome Wagner, Burton Baker and others—Frank 
Swett sustained much x-ray damage to the tissues of the face, 
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lips and chest. Such lesions were the results of mechanical 
necessity, furthered by enthusiasm in the work and its 
future and glorified by a spirit of complete forgetfulness of 
self. From the year 1915 up to the moment of his death, al- 
most, he submitted with the utmost cheerfulness to the un- 
remitting efiorts of his surgeons to stay the course of the dis- 
case in these regions. The length of time his life was con- 
served speaks strongly for their loyal persistence and his 
own never failing fortitude. More radium was used in his 
case than in any other of chronic radiation dermatitis re- 
corded among the pioneers similarly afiected, partly perhaps 
by reason of his own predilection for this form of treatment 
rather than orthodox surgery, but as time elapsed it seemed 
impossible to thwart the tendency to metastatic extension. 
Tn spite of radical surgical procedures to this end, Frank 
Swett died, a paragon of cheerful courage and stoical forti- 
tude, his self-sacrifice crowning a life of continued usefulness. 

A gulet and unassuming man, who bore his burdens and 


did his work faithfully, efiectively, patiently and without 
complaint. ... He sufiered that the realm of knowledge 
might be widened and humanity blessed with a new agency 
with which to combat disease." 


SANDWICH INDEPENDENT 
January ll, 1928 
SANDWICH - Leaves three tubes of Radium 
In the estate of the late Thomas B. Kinraide of this town, who died 


recently in California, an unusual and interesting discovery was made 


The San Francisco Chrohicle furnishes the following information; 
Three tubes found among the effects of the late Thomas B. Kinraide were 
labeled as containing altogether 1550 milligrams of radium. 


The public administrator, Amos O. Williams, sent the tubes to the 
United States Bureay of Standards at Washington for analysis. 


The tubes are supposed to contain $80,000 worth of radium. 


Several /from | Sandwich) sttended 
tne funeral services for 'Fhomas Bur- 
ten Kinrajte, which were held, žrom 
kis late home in Jamalca Plain. Me. | 
KKinenide!s death came ss a great 
shosk to his host o£ friends in Šašd- 
sich. When ho resided. here, his 
many ucis of kindness and his sener- 
osity to fhose in irouble and sjeknesa 
Will long /be remembered: He loved 
the old town and its people. 


Hello Jeff, 

I've checked the Newton Directories. He lived at 61 Waban Park in Newton. Howard Jackson died Oct. 16, 1929 
in Andover, MA and was buried at Harmony Grove Cemetery in Salem, MA, his birthplace. In the city records 
Mr. Jackson was 62 years 7 months and 11 days old at the time of his death. Up until 1911, he is listed as an 
electrician. From the 1913 City Directory until his death, he was in the insurance business. (The notation in the 
city records says retired at the time of his death). He was the son of William H and Eliza H (Holman). Causes of 
death in the city records were chronic myocarditis, auricular fibrillation, arterio sclerosis with hypertension, and 
acute pulmonary edema. Here is the address for Harmony Grove Cemetery. Thanks for using our e-mail 
reference. 

Alan 

Reference Department Staff 

Newton Free Library 

330 Homer Street 

Newton, MA 02464 


Dedicated to the inventors and individuals mentioned in this book, and the pioneers of high freguency 
currents and early X-Ray apparatus. 


While we don't know why Thomas Burton Kinraide (July 1, 1864 - June 29, 1927) had $80,000 worth of radium in 
his coat pocket when he died in San Jose California, one can only speculate it was try and save his friend's life. 
(Frank Howard Swett of the Swett 8% Lewis Company). All of the men mentioned in this book suffered negatively 
in some way from their casual exposure to X-Rays while trying to promote the field in pure fascination of the new 
discovery. $80,000 in 1927 was the eguivalent of $1.4M today (23 September 2023). Kinraide did not need the 
money, he was guite wealthy from his inventions and highly eccentric and successful life. 
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6. marec 1896. 


GOSPOD. NIKOLA TESLA. 
Mesto. 
Moj dragi g. Tesla. 


Zdi se, da ste poslali gospoda sem, da zahtevajo članek za 
Harpers Round Table o rentgenovih žarkih. Po nekaj 
pomislekov sem privolil, da bom nekaj napisal zanj, zdaj 
pa želim nekaj v obliki ilustracij. 


Če imate fotografije, ki ste jih posneli, nekaj 
neobičajnega, - ne samo kosti roke, ampak nekaj malo 
bolj novega, kot bi bilo zdaj, bi mi bili pripravljeni dovoliti, 
da jih uporabim, seveda z vsem priznanjem zanje v 
članku. Če imate kaj takega, mi prosim pošljite tri ali 
ali približno 1/2 ducata, med katerimi lahko izbiram? 


Zelo resnično tvoj. 


Wm.A. Anthony. 
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13. marec 1896. 


GOSPOD. NIKOLA TESLA. 
New York City. 


Moj dragi g. Tesla. 

Hvala za vašo prijazno ponudbo, da mi pomagate pri rezih 
za članek Roentgen Ray. Komaj vem, kako bi opisala, kaj 
bi rada. 

Predvidevam, da imate morda številne fotografije, ki ste 
jih posneli kot poskus, od katerih bi bila katera koli 


zanimiva. 


Ljudje Okrogle mize so želeli nekaj neobičajnega , kar ni 
bilo objavljeno drugje. 


Skoraj vse bi ustrezalo namenu. 
Morda bo bolje, če mi kdaj daste deset ali petnajst minut, 
ko bi lahko poklical v vaš laboratorij in videl, kaj imate, 


kar bi želeli uporabiti. 


Vem, kako si zaposlen in ne bi mi bilo treba vzeti veliko 
tvojega časa. 


Strinjal sem se, da dobim kopijo izrezov najkasneje do 
21., kopijo članka pa najkasneje v ponedeljek ali torek, 
23. ali 24. 


Zelo resnično tvoj. 


Wm.A. Anthony 


New York, 16. marec 1896. 
1t46 8 48 E. Houston Str. 


prof. Wm. A. Anthony, 

45 Beekman Str., 

NY City. 

Moj dragi prof. Anthony: - 


Vaše pismo smo pravočasno prejeli, vendar so mi oscilatorji in rentgenski valovi preprečili, da bi 
odgovoril pred tem. 


Pričakujem veselje, da vas vidim tukaj, kadarkoli se odločite. Zame je najprimernejši čas med 3. in 4. 
uro popoldne, lahko pa se odločite sami. 


S spoštovanjem, 


New York, 20. marec 1896. 
1t46 8 48 E. Houston Str. 


prof. Wm. A. Anthony, 

45 Beekman Street, 

NY City. 

Spoštovani profesor Anthony: - 


Žal mi je, da vam odtisov ni bilo mogoče dati pred tem, saj je bilo včeraj zelo slabo vreme. 
Pošiljam vam štiri odtise, zajca, veverico, škatlo z risalnimi orodji, vzetimi skozi približno pol palca 
debelega lesa in nekaj oblačil ter ploščo, ki prikazuje vakuumsko cev, okrogel disk iz aluminija in 


kvadrat iz bakra. enake debeline. 


V upanju, da bo to uspelo, ostajam, 
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24. marec 1896. 
GOSPOD. NIKOLA TESLA. 
Mesto. 


Moj dragi g. Tesla. 


Slike sem našel v soboto zjutraj in jih takoj odnesel Harperju. 
Imeli so dovolj časa. Kako čudovite slike so bile. Kako naj vam 
pokažem, da cenim vašo prijaznost? 


Razmišljal sem o odsevu iz notranjosti steklene cevi. Gotovo je, 
da bi moral biti teoretično učinek na koncu enakomerno 
porazdeljen, čeprav je bil vir matematična točka. 


Naj bo S vir in A! B' cev. A Občutljiva plošča . S bo imel sliko v 
obliki obroča dvakratnega premera cevi. S' S" bosta dva 
elementa tega prstana. Žarki [NT -2-] [nečitljivo] [NT -3-] 


Z drugimi besedami, vprašanje je, ali bodo žarki izhajali iz 
konca cevi v vakuumu kot v zraku. Druga občutljiva plošča se 
lahko namesti na b. 


Vakuumska cev je lahko obdana z bakrom vse do dodatne cevi. 


Zelo resnično tvoj. 
Wm.A. Anthony 


New York, 25. marec 1896. 
1t46 8 48 E. Houston Str. 
prof. Wm. A. Anthony, 
45 Beekman Str., 
NY City. 
Moj dragi prof. Anthony: - 


Vaše pismo z dne 24. marca smo pravilno prejeli. Vesel sem, da sem bil zadovoljen s slikami. Moral 
bi povedati, da so bile razdalje od 20 do 24 palcev z osvetlitvijo od 5 do 15 minut. 


V zvezi z odbojem od cevi, stekla ali bakra, kot sem vam povedal prejšnji dan, ko sem izvajal poskus, 
se mi test ni zdel tako prepričljiv kot poskus, ki sem ga objavil v predzadnji številki Electrical Review. 
Zdaj vidim, da imaš prav, in polje bi moralo biti enakomerno na koncu cevi. Prvi poskus tega ni 
pokazal, je pa pokazal svetleč krog blizu roba na eni strani. Mislil sem, da je povečan učinek znotraj 
cevastega prostora morda posledica dejstva, da je bil prostor zunaj cevi manj prizadet. Šele 
kasneje, ko sem dokončno demonstriral refleksijo , sem prišel na plan, da bi uporabil eno in isto 
ploščo v številnih poskusih. 


Ker sem pokazal odsev, je bilo enostavno povečati učinke na plošči in dobivam nekaj zanimivih [ sic] 
rezultatov. 


Ne verjamem, da je eksperiment prof. JJ Thomsona, kot ga je objavil, dokončen. Zelo verjetno je 
delal z neustrezno aparaturo in morda ne bi mogel ničesar zaznati. Mislim pa, da tudi če bi imel 
aparat, ki bi lahko povzročil učinek, to še vedno ne bi bilo odločilno; ampak to bi me pripeljalo 
predaleč. 


Vaš predlog o postavitvi plošče v ločen vakuum bi lahko vodil do zanimivega razkritja. Imel ga bom 
v mislih in če bom našel čas bom poskusil. 


S spoštovanjem, 


Novi nefosforescentni kristali, ki so pozitivno VEČJI OD KALCIJEVEGA VOLFGRAMATA 
Laboratorij Spring Park, 
Proizvajalci 
znanstveni in električni instrumenti, 
X-Ray obleke 
Fine kemikalije. Kristali kalcijevega volframata vseh velikosti. 
Fluoroskopi, fluorescentni zasloni, fotografski zasloni, Crookesove cevi, 
Držalo plošče za rentgenske fotografije za krožni ali bromidni papir. 
38 SPRING PARK AVENIJA, 
TB Kinraide , Treas. in vodja. 
Jamaica Plain, 24. februar - 1897 


gospod Nikola Tesla; 
Dragi gospod, 


Pošiljamo vam majhen vzorčni zaslon, izdelan iz naših nefosforescentnih kristalov, ki se zdi velika 
izboljšava kalcijevega volframata, ki se tako pogosto uporablja. Poslali vam bomo fluoroskop 
(brezplačno), izdelan iz istega materiala, če nam boste prijazno povedali, katero velikost želite, saj 
želimo, da naše fluoroskope temeljito preizkusite. 


To počnemo, ne da bi vas na kakršen koli način pozvali, da nam podate pričevanje o njih: razen tega, 
kar bi seveda dali glede česar koli, kar se vam zdi boljše za kakršno koli posebno uporabo. Če 
ugotovite, da so naši zasloni boljši od večine drugih na trgu, bi se seveda sklicevali nanje in več ne 
zahtevamo ali pričakujemo. 


Verjamemo, da nam boste dovolili, da vam pošljemo enega od naših fluoroskopov. Resnično smo vaši, 
Laboratorij Spring Park, g. TB Kinraide 


New York, 25. februar 1897. 
1t46 8 48 E. Houston Str. 
G. TB Kinraid , 
38 Spring Park Ave., 
Jamaica Plain, Mass. 


Moj dragi gospod: - 
Vaše pismo z dne 24. februarja smo prejeli. 


Seveda me zanima vsak napredek in pripravljen sem priznati zasluge tistim, ki jim to po mojem 
poštenem mnenju pripada. Toda moje načelo je bilo, da ne dajem nobenih javnih izjav za 
komercialno uporabo, niti svojih najboljših prijateljev. Če pa imate kakšen zaslon, za katerega 
menite, da je boljši od starih, mi ga prijazno pošljite in pustite, da ga plačam kot vsaka druga vaša 
stranka. Samo pod takim pogojem bi ga lahko sprejel. 


Zelo vam bom hvaležen za vašo pozornost, ki jo boste posvetili zadevi. 
S spoštovanjem, 


Novi nefosforescentni kristali, ki so pozitivno VEČJI OD KALCIJEVEGA VOLFGRAMATA 
Laboratorij Spring Park, 
Proizvajalci 
znanstveni in električni instrumenti, 
X-Ray obleke 
Fine kemikalije. Kristali kalcijevega volframata vseh velikosti. 
Fluoroskopi, fluorescentni zasloni, fotografski zasloni, Crookesove cevi, 
Držalo plošče za rentgenske fotografije za krožni ali bromidni papir. 
38 SPRING PARK AVENIJA, 
TB Kinraide , Treas. in vodja. 
Jamaica Plain, 15. marec - 1897 


G. Nikola Tesla 
46 Houston St. 


Bostonska maša. 
Dragi gospod: 


Danes vam posredujemo enega od naših nefosforescentnih fluoroskopov, za katere menimo, da boste 
po preizkusu ugotovili, da so veliko boljši od kristalov kalcijevega volframata v splošni uporabi, saj ni 
fosforescence, ki bi zatemnila ali zatemnila slike, definicija predmeta pa je veliko bolj jasna in ostro. 


Cenimo vaš odnos, ko pravite, da nikoli ne dajete javnih izjav za komercialno uporabo, tudi za svoje 
najboljše prijatelje. Nismo pričakovali ali vas prosili za kaj takega in se bojimo, da se bomo slabo 
izrazili, če je bila naša komunikacija odprta za to interpretacijo. 


Vendar pa vam pošljemo fluoroskop, ki ga lahko oddate v testiranje in primerjavo s katerimkoli 
drugim. Z veseljem bi vam lahko dali znak naše hvaležnosti za izvirno delo, ki ste ga opravili: če pa 
vztrajate pri plačilu zanj, to storite šele, ko ugotovite, da je to nekaj, kar želite. 


Zelo resnično tvoj, 
Laboratorij Spring Park 
G. TB Kinraide 

K 


New York, 21. marec 1897 
1t46 8 48 E. Houston Str. 
Laboratorij Spring Park, 
138 Park Avenue, 
Jamaica Plain, Mass. 


Gospodje: - 

Vaša naklonjenost 15. marca je bila sprejeta. Vaš rentgenski zaslon je prišel tudi do mene in 
ugotovil sem, da je zadovoljiv. Nerad komentiram njegove prednosti v primerjavi z drugimi in želim 
samo reči, da ga bom obdržal. Prosim, pošljite mi račun čim prej. 

Pri pregledovanju zaslona sem opazil, da ste uporabili nekaj predlogov. Tega ne govorim v 
nikakršnem kritičnem duhu, nasprotno, vesel sem, da ste to storili, in dobrodošli ste v kakršni koli 
prednosti, ki bi vam zaradi tega lahko prinesla. 


Če bi imeli kakšen nov fosforescentni material, bi ga rad, da mi ga pošljete za preizkus. 


Verjemite mi, 
S spoštovanjem, 


New York, 6. junij 1897. 
1t46 8 48 E. Houston Str. 


Laboratorij Spring Park, 
Jamaica Plain, Mass. 


Gospodje: - 
Za fluoroskop, ki mi je bil pred časom posredovan, do tega trenutka nisem prejel nobenega računa. 
Ker ga nikakor ne morem obdržati, razen če mi dovolite, da ga plačam kot vsaka druga stranka, vas 


prosim, da mi račun posredujete v najkrajšem možnem času. 


Zadovoljen sem bil z njegovim delovanjem in čeprav so trenutno na trgu boljši zasloni, ga še vedno 
uporabljam. 


S spoštovanjem, 


Novi nefosforescentni kristali, ki so pozitivno VEČJI OD KALCIJEVEGA VOLFGRAMATA 
Laboratorij Spring Park, 
Proizvajalci 
znanstveni in električni instrumenti, 
X-Ray obleke 
Fine kemikalije. Kristali kalcijevega volframata vseh velikosti. 
Fluoroskopi, fluorescentni zasloni, fotografski zasloni, Crookesove cevi, 
Držalo plošče za rentgenske fotografije za krožni ali bromidni papir. 
38 SPRING PARK AVENIJA, 
TB Kinraide , Treas. in vodja. 
Jamaica Plain, 7. junij - 1897 


G. N. Tesla 
46 Houston St. 
New York, NY 


dragi gospod 


Priložen najden račun za fluoroskop po vaši želji. Dobili bomo nov fluoroskop s snemljivim zaslonom iz 
nove in izboljšane soli, nameščen v mahagoniju, in čakamo, da končajo z namenom, da vam ga 
pošljemo in vam omogočimo, da izberete, katerega želite obdržati, preden vam zaračunajo. Vendar pa 
je menjava možna kadarkoli? 


Zelo resnično tvoj, 
Laboratorij Spring Park 
K 


New York, 6. november 1897. 
1t46 8 48 E. Houston Str. 


ZA KOGA SE LAHKO ZADEVA: 


S tem potrjujem, da je gospod B. Hiergesell zaposlen pri meni že šest let. Ugotovil sem, da je pošten 
in marljiv delavec. 


New York, 26. september 1898. 
1t46 8 48 E. Houston Str. 


G. EL Ovington, 
29 Cortlandt Str., 
New York City. 
Dragi gospod: - 


O visokofrekvenčnih tokovih visokega potenciala sem imel že tri predavanja, saj je to število vseh 
dobrih stvari. 


Ker ne vem ničesar o posmrtnih ureditvah, ne morem zagotoviti potrebnih informacij. 


S spoštovanjem, 


4 Newcastle Court, 

Boston, Mass. 
g. Nikola Tesla, 
New York City. 
Dragi gospod: - 


Pisec bi bil hvaležen za kopijo vaše okrožnice, katere prva stran je reproducirana v fak -simile v 
Electrical World and Engineer z dne 6. februarja 1904. 


Pisatelj se z veseljem spominja, da vas je srečal v vašem starem laboratoriju na ulici East Houstan [ 
sic] 46 pred nekaj leti. 


S spoštovanjem, 
Earle L. Ovington 


Narekoval. 


OVINGTON PROIZVODNO PODJETJE 
METROPOLITANSKA STAVBA, 1 MADISON AVENUE 
NEW YORK CITY 


Ovington 
ELEKTROTERAPEVTSKI APARAT 


TELEFONSKA POVEZAVA 


12. april 1906. 

G. Nikola Tesla, Waldorf Astoria, 
New York. 

CELE TESLE 

Dragi gospod:- 


Pisatelj je izvedel, da razmišljate o tem, da bi v kratkem dali na trg visokofrekvenčne aparate za 
rentgenske žarke in v terapevtske namene. Posebnost so visokofrekvenčni stroji in pišemo, da vas 
vprašamo, ali ste odprti za predlog, po katerem bi naše podjetje prevzelo prodajo ali morda 
prodajo in proizvodnjo vašega stroja. Pisatelj vas je z veseljem spoznal pred nekaj leti v vašem 
laboratoriju, 446 East Houston Street, in želel bi imeti veselje obnoviti poznanstvo. Če ste v bližini 
stavbe Metropolitan, vas bom vesel, da vas vidim kadar koli, ali če se boste dogovorili za sestanek z 
mano, vas bom z veseljem obiskal. 


S spoštovanjem, 
OVINGTON PROIZVODNO PODJETJE. 


ELO-N. 
Earle L. Ovington , predsednik 


Kopirati. 


TESL AL AB OR ATORI, 
Wardenclyffe , Long Island, NY 
23. april 1906. 


Ovington Manufacturing Co., 
1 Madison Ave., New York City, NY 


Gospodje: - 


Vaše pismo z dne 12. aprila, "sseviene na gospoda Nikolo Teslo, je bilo pravočasno prejeto, vendar 
vam ni mogel odgovoriti, ker je že od nekdaj hudo prehlajen. 


Naroča mi, naj vam pišem, da bi bil zelo zainteresiran, če bi prejel od vas dokončne predloge. Ali ne 
boste tako prijazni, da mu na njegov zgornji naslov pošljete tudi izvode svojega kataloga, ki 


prikazuje artikle, ki jih izdelujete, in izvode vaših patentnih specifikacij, ki jih pokrivajo . 


S spoštovanjem, 


130 W84St 
New York 25. marec 1910. 


g. Nikola Tesla, 

Waldorf Astoria, 

NY 

Dragi gospod: - 

Odhajam v Boston, kjer opremljam majhen laboratorij za izvajanje raziskovalnega dela. Ker čez 
nekaj dni odhajam, pišem, da vas prosim, ali se z mano dogovorite za sestanek, da se pogovorimo o 
določeni zadevi, preden grem. Večkrat sem klical, a te ni bilo. 

Morda ste že slišali za moja predavanja o visoki frekvenci na raznih električnih razstavah. 


Z velikim veseljem se veselim srečanja z vami, 


Zelo resnično tvoj, 
Earle L. Ovington 


165 Broadway, New York, 
26. marec 1910. 


Earle L. Ovington , Esg. 

130 W.84'"st., 

New York, NY 

Dragi gospod: 

V odgovor na vašo uslugo z %" ?5: Marca Ki ste jo pravkar prejeli, želim povedati, da vas bom z 
veseljem videl, ko vam bo ustrezalo, če se boste oglasili v tej pisarni. Vaša telefonska sporočila so 


mi bila poslana, vendar vas zaradi pomanjkanja časa nisem mogel priklicati. 


S spoštovanjem, 


FREDERICK F. STRONG, dr. med. 
ELEKTROTERAPEVTIKA, 
IN PATOLOŠKE PREISKAVE. 
BOSTON, MASS. 


176 Huntington Ave. 27. september 1898. 


Gospod Nikola Tesla, - 
New York City. 


Moj dragi gospod,- 


Verjamem, da mi boste oprostili svobodo, ki vam jo jemljem v pismu, vendar me zelo zanima vaše 
mnenje o nekaterih zadevah. Zadnja tri leta sem se ukvarjal s klinično študijo Teslovih 
visokofrekvenčnih tokov pri njihovi uporabi pri zdravljenju bolezni. Apostoli in D'Arsonval sta 
opravila nekaj dela na tem področju z zelo izjemnimi rezultati, zlasti pri revmatičnih stanjih. Njihov 
tok je izhajal iz Teslove tuljave, vzbujene z razelektritvijo statičnega stroja z ustreznimi 
kondenzatorji. Uporabili so tok, ki je lahko dal iskro od 1 do 2 cm v zraku. Moje raziskave so se 
razlikovale po tem, da sem uporabil aparat lastne zasnove, sestavljen iz velikega transformatorja, 
kondenzatorja v olju in Teslove tuljave, pri čemer je iskrišče vrtljiva kovinska plošča, posejana s krili, 
ki se premikajo mimo mirujoče krogle. Uporabljam 104 V navtični tok z žarilno nitko in iz svoje 
Teslove tuljave dobim iskro, dolgo približno 6 in. 


Nedavno sem videl stroj novega značaja in naredil sem takega, kot je ta. To je najboljši "rentgenski 
aparat", kar sem jih kdaj rekel, in nestrpno me zanima, ali bi imel podoben terapevtski učinek kot 
aparat, ki ga uporabljam. Za aparat je bil vložen patent in vesel bi bil vašega mnenja o tem, ali je na 
njem kaj patentabilnega. Sestavljen je iz majhne tuljave iskre, navite s funtom ali dvema žice št. 20: 
ta je razdeljena na dva dela: skrajni konci delov so priključeni neposredno na 110 V enosmerni tok z 
žarilno nitko, medtem ko sta dva notranja konca delov pritrjen na prekinitveno napravo, 
sestavljeno iz ekscentričnega železnega diska, ki se vrti zaradi magnetizma jedra tuljave. Ta disk ima 
dva čepa, ki prideta v stik s kratko palico, ki je v mirovanju v stiku s stebričkom s platinastim 
terminalom. Ta stik se prekine vsakič, ko čep zadene konec palice. Konci tuljav so povezani, eden na 
vzmetno palico in en na drog. Tok se prekine na tak način, da se železna plošča hitro vrti po 
principu preprostega motorja. Kondenzator iz sljude je povezan okoli prekinitve, da absorbira tok, 
ki nastane zaradi samoindukcije tuljave. Ta kondenzator je opremljen s tokokrogom za praznjenje, 
ki ga sestavlja Teslov primarni element, ki ga tvori 5 plasti bakrene folije širine 1 palec: premer 
tuljave je 1 čevelj. Iskrišče je vključeno v vezje, sestavljeno iz dveh bakrenih plošč na kratki razdalji. 


Sekundar Tesla je sestavljen iz diska s premerom 1 čevelj in debeline četrt palca, sestavljen pa je iz 
funta št. 36, navitega in vdelanega v parafin. Iskrična tuljava črpa pol ampera, Teslova tuljava pa 
daje iskre, dolge šest centimetrov. Zame je bila ideja popolnoma nova in vesel bi bil, če bi izvedel, 
ali jo je mogoče patentirati. Tok v Teslini tuljavi je enosmeren , iskre pa so sinhrone s prekinitvami 
tokokroga iskrične tuljave. Tok je neškodljiv: s pozitivnega pola lahko brez poškodb povlečete 
šestinčne iskre, medtem ko z negativnega pola lahko povlečete komaj kaj iskre. Proizvajalci trdijo, 
da daje nihajoč visokofrekvenčni tok, vendar se mi zdi, da je frekvenca enaka številu prekinitev v 
vezju iskrične tuljave. Podajanje roke pred Crookesovo cevjo, ki jo vzbuja stroj, daje zaporedje slik, 


kot je to v primeru navadnega Rhumkorffa , in to mi nakazuje, da je frekvenca nizka. Prosimo, da mi 
poveste svoje mnenje o naslednjih točkah. 


Kakšne so vaše izkušnje glede zdravilne moči visokofrekvenčnih tokov? 
Kakšne so zahteve takega toka, da bi imel medicinsko vrednost? 


Ali bi zgoraj opisani stroj dal terapevtske rezultate, podobne tistim, ki jih daje izmenični stroj, kot je 
tisti, ki sem ga opisal, da se uporablja v medicinske namene? 


Če je aparat pravkar opisal pravo visokofrekvenčno kol , ali imam prav, ko domnevam, da je 
frekvenca nizka? (napetost toka za polnjenje kondenzatorja je le 3000) 


Če boste našli čas za odgovor na ta vprašanja, mi boste naredili veliko uslugo in mi zelo pomagali 
pri mojih raziskavah. Verjamem, da vas bom kdaj imel čast osebno spoznati. V zaupanju, da mi 
boste oprostili mojo svobodo pri povpraševanju po informacijah in v zaupanju, da se bom morda 
kmalu slišal, ostajam 


Zelo spoštljivo, 
Frederick F. Strong 
1176 Huntington Ave Boston 


New York, 4. oktober 15%, 
1t46 8 48 E. Houston Str. 


G. Frederick F. Strong, MD, 
176 Huntington Ave., Boston, Massachusetts. 


Dragi gospod: - 
Vašo naklonjenost z dne 27. septembra """ pravilno prejeli in zabeležili vsebino. 


V razporeditvi, prikazani na vaši skici, ne vidim nobene lastnosti, ki bi jo bilo mogoče patentirati. Za 
polnjenje kondenzatorja je predvidena samoindukcijska tuljava, kasnejše razelektritve pa skozi 
primarno indukcijsko tuljavo, shema, ki je zdaj dobro znana. Kar zadeva mehanske podrobnosti 
prekinitve, prav tako niso nove. 


Tuljava bi bila zelo izboljšana, če bi odpravili iskrišče, v katerem se nujno porabi določena količina 
energije. 


Ne morem vam dati pojma o frekvenci, saj ne poznam kapacitete kondenzatorja in samoindukcije 
primarne tuljave, skozi katero se prazni. Lahko je recimo od dvajset do dvesto ali tristo tisoč na 
sekundo. Kar vidite tam, ko premikate roko v svetlobi vakuumske cevi, so temeljne prekinitve 
preloma, vendar je vsaka od teh lahko ponovno sestavljena iz velikega števila prekrivajočih se in 
hitrih vibracij. Očitno pa je, da ker je na poti kondenzatorskega toka iskrišče, te vibracije zelo hitro 
ugasnejo in je njihov učinek zelo majhen. 


Čeprav sem veliko eksperimentiral z visokofrekvenčnimi tokovi, bi vam lahko malo povedal o 
njihovem vplivu na telo s stališča zdravnika. V prispevku, ki sem ga posredoval nedavnemu srečanju 
Elektroterapevtskega društva, sem obravnaval to temo in morda boste v tem, kar sem rekel, našli 
eno ali dve zanimivi točki. 


Tokovi, dobljeni iz stroja, ki ga uporabljate , so zelo nenadni in rekel bi, da bi bili manj primerni za 
nekatere elektroterapevtske namene kot stroj, ki daje sinusne tokove; vsaj na splošno velja, da so 
slednji tokovi prednostni za medicinske namene. Ne vem natančno, kako je ta ideja nastala, vendar 
mislim, da je zelo verjetno, da je sledila zgodnjemu opazovanju, da lahko skozi telo pacienta preide 
večja količina energije, ko se tokovi harmonično spreminjajo, kot če so nenadne. 


V zvezi s temo vas bo morda zanimalo, da veste, da samo predstavljam instrumente močno 
izboljšane zasnove, ki bodo po vsej verjetnosti zapolnili prepotrebno potrebo. Upam, da si boste 
kmalu lahko nabavili tak inštrument, če boste to želeli, in ne dvomim, da boste z njegovim 
delovanjem zadovoljni. 


S spoštovanjem, 


22. julij 1901 


Ponedeljek zjutraj 
G. Gilder, 
Urednik revije Century, - 
New York City. 


Moj dragi gospod Gilder, 


G. Thomas B. Kinraide iz Jamaica Plain je med obsežnimi poskusi pridobil nekaj zelo izjemnih in 
dragocenih fotografskih plošč, ki vsebujejo zapise o električnih razelektritvah. Tam so popolnoma 
drugačne od vseh plošč, ki so bile doslej zavarovane. Prikazujejo več stvari, ki jih ni pokazala 
nobena druga fotografija elektrike. Prof. Cross s tehnološkega inštituta v Massachusettsu vam bo z 
veseljem zagotovil njihovo znanstveno vrednost, če si želite dopisovati z njim o tej temi. 


Dodam lahko, da je Inštitut pred kratkim sprejel od gospoda Kinraida komplet približno 50 plošč. 


Mislil sem, da bi morda želeli reproducirati nekaj teh plošč — g. Kinraide jih imenuje »elektrografi« — 
v »stoletju«. G. Kinraide je izbral majhno število in mi prijazno dovolil, da napišem opisno besedilo, 
ki pojasnjuje njihov pomen in pogoje, pod katerimi so bili različni zavarovani. 


Mislim, da bi vas morda zanimalo, da obiščete laboratorij gospoda Kinraidea in se sami prepričate, 
kaj je naredil na tem in drugih področjih električnih raziskav. Če želite to storiti, vas bo g. Kinraide z 
veseljem sprejel, da tam srečate prof. Crossa. 


Potem bi se lahko prepričali o znanstveni vrednosti teh elektrografov in presodili, ali bi bil članek o 
njih zaželen za »stoletje« ali ne. 


Verjamem, da se vam bo zdelo prijetno raziskati delo g. Kinraideja , 
Resnično vaša sem (gdč.) Anabel Parker 76 Munroe St. Roxbury, Mass. 
Naslov 

Kinraide je Thomas B. Kinraide , Esg. 

Spring Park Ave. Jamaica Plain, 

maša 


Roxbury, Mass. 

25. julij 1901 
G. RU Johnson, 
New York City. 


Moj dragi g. Johnson: -- 
Vaš prijazen odgovor mi z datumom 24. julij je pri roki. 


Omenjate članek o delu g. Tesle, ki je bil natisnjen v reviji The Century Magazine za junij 1890. 
Mislim, da se morate sklicevati na tistega, ki je bil objavljen v številki za junij 1900. To je v 
popolnoma drugačni liniji od skice dela g . Kinraideja ki sem jih napisal. 


Takoj ko bom lahko komuniciral z gospodom Kinraideom , ki je pravkar odsoten iz mesta, mu bom 
posredoval fotografije skupaj z opisnim besedilom. 


Medtem bi bila oba, gospod Kinraide in jaz, vesela, če bi se pogovarjali s prof. Crossom, ki ga 
nedvomno poznate po slovesu. 


Zelo resnično tvoj, 
Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


The Boston Post 
Boston, Mass. 3. september 1901 


G. RU Johnson, 
Revija Century, 
New York City 


Moj dragi g. Johnson: -- 


Kinraidea sem prepričal, da v New York prenese električne fotografije, o katerih se morda 
spomnite, da sem vam pisal že pred časom. Prepričan sem, da si jih boste vsaj zelo želeli ogledati. 


G. Kinraide vas bo verjetno obiskal v četrtek ta teden. 


Zelo resnično tvoj, 
Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Hotel Imperial 
Absolute Fire ProofBROADWAY 8. 32 STREET 
NEW YORK-ROBERT STAFFORD- 
Moj dragi gospod Johnson, 


Danes zjutraj sem precej bolan, ne morem zapustiti sobe, da bi prišel k vam. Z vami bom 
komuniciral takoj, ko bom lahko. 


Včerajšnja huda vročina je bila zame preveč. 
Z velikim obžalovanjem [sic] sem, 


5. september — 1901 S spoštovanjem, 
TB Kinraide 


Hotel Imperial 
Absolute Fire ProofBROADWAY 8. 32 ? STREET 
NEW YORK-ROBERT STAFFORD- 


Spoštovani g. Johnson, 
Tako sem bolan, da se mi zdi nepremišljeno, da ostanem tukaj še naprej. Nocoj se vračam domov z 
ladjo. Ali boste prijazno poskrbeli za fotografije in jih pospravili v škatlo, obrnjene navzdol; dokler 


ne komuniciram s teboj. 


S spoštovanjem, 
TB Kinraide 


Jamaica Plain 
16. september 1901 


G. RU Johnson 

Spoštovani g. Johnson, 

Mislim, da zaradi vašega interesa [sic] pri mojem okrevanju po hudem zapletu, ki sem ga imel v 
New Yorku, 

čutim, da lahko poskusim znova — to seveda pomeni —, da bom bolj previden zase. 

V naši knjižnici sem našel isto izdajo dela Lorda Armstronga in sem jo pozorno prebral. 

Ne nanaša se na moja odkritja in ni v nobenem nasprotju s člankom. Lordu Armstrongu bom z 
veseljem dal ustrezno priznanje za to, kar je naredil na primeren način v članku, potem ko se bomo 
odločili, kaj lahko storimo z njim. 

Tessli [| sic] sem zelo hvaležen , ker me je opozoril na delo, za katerega bi se moral opravičiti, če zanj 
ne bi vedel. Hvaležen sem vam tudi za veselje, da sem spoznal tako cenjenega človeka — gospoda 


Tessla. 


Pričakujem, da bom v New Yorku približno sredi tega tedna in upam, da bom lahko sprejel 
zadovoljivo odločitev tako glede članka kot fotografij. 


S spoštovanjem, 
TB Kinraide 


TELEGRAFSKO PODJETJE WESTERN UNION 
SPREJETO V STAVBI WESTERN UNION, 195 BROADWAY, NY 17. september 1901 
Datum: Willimantic Conn 17 Za: g. RU JohnsonCentury Co. Union Sguare NY 


Bo jutri zjutraj v New Yorku in bo telefoniral T B Kinraide 


15. marec 1902 
Spoštovani gospod Johnson 


Vaše zelo prijetno pismo 11 mi je bilo posredovano tukaj. Posredoval sem ga gospodični Parker, za 

katero sem prepričan, da ga bo z velikim veseljem prebrala in bo spremenila, kar predlagate. Edini 

razlog, da članka nisem napisal sam, je bil, kot pravite, ta, da mojih tehničnih metod izražanja nikoli 
ne bi bilo mogoče uporabiti v takem prispevku. Zato raje izberem laika. 


Zagotavljam vam, da sem zelo iskreno vaš, 
TB Kinraide 


THE BOSTON POST 
Boston, Mass. 21. marec 1902 


G. RU Johnson 
Revija Century 


Moj dragi gospod Johnson, 


G. Kinraide mi je poslal rokopis vašega članka v zvezi s svojimi poskusi. Naredil sem predlagane 
spremembe in upam, da bo kopija, kakršna je zdaj , na voljo. Nič ne nasprotuje temu, da izrežete 
prva dva in zadnji odstavek, če to želite zaradi prostorskih razlogov. Odstavek na strani 10, ki se 
začne z »Za trenutek preuči«, bi prav tako lahko črtali, ne da bi resno ogrozili namen članka. Oba, 
gospod Kinraide in jaz, bi morala biti pošteno vesela, če bi lahko članek uporabili v celoti. 
Pripravljena je bila z veliko truda in resno željo, da bi bila hkrati »popularna« in znanstveno točna. 
Počutim se globoko zadolženega gospodu Kinraideu za njegovo neumorno potrpežljivost in 
prijaznost in prav tako zaradi njega kot zaradi sebe bi moral biti vesel, da sem dobil dober prostor 
in ureditev. 


Vesel bi bil videti dokaze o ličenju, če bi bilo v skladu z vašo navado, da mi to dovolite. 


Z isto pošto pošiljam gospodu Kinraideu , ki je zdaj v Savannah, Ga. Podčrtaji se spremenijo. Prosil 
ga bom, da ti napiše ali sporoči, da ga odobravajo. 


Če boste ob drugem branju ugotovili, da so zaželene nadaljnje spremembe, si jih bom prizadeval 
narediti. Cenim čas, ko ste se lotili zadeve, ne da bi bili seznanjeni z eksperimentalnim delom. Vi ste 
v najboljšem možnem položaju, da presodite, ali je dovolj jasno, da bi ga razumel povprečni bralec. 


Zahvaljujem se vam za prijazno vljudnost, res sem vaš, 


Anabel Parker 
The Boston Post Boston 


TELEGRAFSKO PODJETJE WESTERN UNION 
PREJETO V STAVBI WESTERN UNION, 195 BROADWAY, NY 25. marec 1902 
Datum: CharlestonZa: g. RU JohnsonCentury Pub. Co. New York 


Spremembe v članku so v redu, v ponedeljek bo doma TB Kinraide 


THE BOSTON POST 
Boston, Mass. 25. marec 1902 


G. RU Johnson 
Revija Century 


Moj dragi gospod Johnson, 
Ne morem vam povedati, ali se je gospod Kinraide , ko mi je govoril o fotografijah zvočnih valov, 


skliceval na delo prof. S .-— (?), ki ga omenjate, ali na tistega drugega preiskovalca. Omenil 
je ime, a se ga zdaj ne morem spomniti. 


Pisala sem mu, da bi z vami komunicirala v zvezi s to zadevo. Zaradi njegove odsotnosti na jugu je ta 
zamuda neizogibna. 


S spoštovanjem, 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. 10. april 1902 


G. RU Johnson 
Revija Century 


Moj dragi gospod Johnson, 

Moram se vam zahvaliti za dokazila članka Kinraide , ki jih s tem vračam popravljenega. 

G. Kinraide je pravkar prišel. Zadovoljen je s člankom, kakršen je, in ne zahteva nobenih sprememb. 
Če je povsem prijetno, če sem iskren, bi bil vesel, če bi videl preizkuse poltonskih rezov, ko bodo 


pripravljeni. 


Iskreno vaša, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. 28. april 1902 


G. RU Johnson 
New York City, 


Moj dragi gospod Johnson, 

G. Kinraide mi naroči, naj povem, da mora biti vrstica pod ploščo 1 naslovljena A nodos . Do 
zamude pri vračilu dokazila je prišlo zaradi odsotnosti gospoda Kinraidea od doma, med tem časom 
pa je bila njegova pošta neodprta. 


G. Kinraide me prosi, naj povem, da obžaluje zamudo. 


Iskreno vaša, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. 14. julij 1902 


G. RU Johnson 
Revija Century, 


Moj dragi gospod Johnson, 


Ne vem, ali je bilo vprašanje plačila za moj članek, objavljen v julijski številki revije Century 
Magazine, omenjeno, ko vas je gospod 


Kinraide videl v New Yorku. Vendar sva se z gospodom Kinraideom dogovorila, da bom plačal vso 
predloženo zadevo meni. To pišem, da preprečim kakršno koli vprašanje, ki bi se lahko pojavilo v 
zvezi s tem, čeprav je morda nepotrebno, saj se nedvomno spomnite, da sem članek poslal jaz. 


Zahvaljujem se vaši prijazni vljudnosti v celotnem dopisovanju, 


Iskreno vaša, 
Anabel Parker 


Anabel Parker 


PISARNIŠKA PRAKSA IZKLJUČNO PISARNE IN STANOVANJA, 176 HUNTINGTON AVE. 
VISOKO FREKVENČNI TOKOVI PRI SPLOŠNI BOLEZNI [Ill] 14. DO 16. URE 
ULTRA-VIJOLIČNI ŽARKI PRI KOŽNIH BOLEZNIH TELEFON, ZADNJI ZAKLON 21791 


FREDERICK F. STRONG, dr. med 
SPECIALIST ZA ELEKTROTERAPEVTIKO 
BOSTON, MASS. 


14. marec 1904. 

Nikola Tesla, 

Strokovnjak za elektrotehniko, 
New York City. 


Dragi gospod: - 

Pred nekaj leti, ko sem vodil kliniko v dispanzerju v Bostonu, posvečeno izključno terapevtski 
uporabi Teslovih tokov, sem vam pisal za informacije glede nekaterih tehničnih podrobnosti v zvezi 
z mojim delom. Zelo prijazno ste mi odgovorili v osebnem pismu, v katerem ste v celoti razložili 
točke, o katerih sem vam pisal, in izrazili svojo pripravljenost, da me vidite, kadar koli bom v New 
Yorku. 

Zadnjih deset let sem eksperimentiral in uporabljal visokofrekvenčne tokove ter zasnoval in 
izpopolnil številne instrumente za njihovo uporabo v medicinskem delu. V zvezi s tem sem bil 
povabljen, da predavam pred Newyorško družbo fizikalnih terapevtov, naslednji petek zvečer, 18. 
marca . Proizvajalci mojega aparata mi pošiljajo enega v uporabo in poskušal bom eksperimentalno 
prikazati pojave visokofrekvenčnih tokov. in metode njihove uporabe pri zdravljenju bolezni. 

Že dolgo sem si želel, da bi se osebno srečal z vami in si ogledal nekaj vaših del, in če se čutite 
pripravljeni, da me sprejmete, in boste priložili vaš naslov in čas, ki bi vam najbolj ustrezal, vas bom 
kdaj obiskal petek, '5. Če me ne morete videti v petek in bi se lahko odločili, da to storite v soboto, 
bom z veseljem ostal še en dan, da bi izkoristil priložnost, ki sem si jo že dolgo želel in se je veselil z 
nestrpnim pričakovanjem. 

Ker verjamem, da boste morda pripravljeni ugoditi moji prošnji, sem, 

Zelo spoštljivo, 

Frederick F. Strong 


Narekoval. 


West Rindge, NH, 17. julij 1906. 


Nikola Tesla, 
Waldorf Astoria, 
New York City. 


Dragi gospod: - 


Dokončujem rokopis za razpravo o terapevtski uporabi visokofrekvenčnih tokov, ki jo bo podjetje 
Rebman izdalo prihodnjo jesen. 

Kot pionir in začetnik te čudovite oblike električne sile se seveda obračam na vas za pomoč. Vesel bi 
bil, če bi mi poslali sklic na vaše različne publikacije na to temo in, če je mogoče, morebitne 
ponatise, ki jih imate pri roki. Prvotni predlog o možnem pomenu visokofrekvenčnih tokov kot 
terapevtskega sredstva je prišel, verjamem, od vas samih, čeprav literatura o tej temi priznava 
D'Arsonvala kot pionirja v visokofrekvenčni terapevtiki. Vesel bi bil, če bi me napotili na nekaj 
objavljenih izjav v zvezi s to temo, ki jih lahko citiram v svoji knjigi, da bi zadovoljil trditev, ki sem jo 
vedno zagovarjal glede prioritete vašega dela v tej zvezi. Vesela bom tudi, če mi pošljete kakšno 
svojo fotografijo, da jo vključim v knjigo. 

Moje delo zadnjih deset let je bilo posvečeno uporabi in preučevanju Teslinih tokov v terapevtske 
namene, v nasprotju s tistima D'Arsonvala in Oudina, ki ju uporabljajo evropski organi. Verjamem, 
da imajo vaši tokovi večji obseg terapevtske vrednosti in so za današnjo medicinsko stroko veliko 
večji pomen kot katera koli druga oblika visokofrekvenčnih tokov ali katera koli druga oblika 
električne energije, ki se uporablja. Da bi to trditev temeljito dokazali v zadovoljstvo stroke, je 
potrebno vaše sodelovanje. Seveda se vam bom zahvalil za vsako pomoč, ki mi jo lahko ponudite. 
Vnaprej se vam zahvaljujem in verjamem, da bom morda naklonjen zgodnjemu odgovoru, ostajam, 


S spoštovanjem, 
FF Strong, dr.med 
FFS / ED 


23. julij 1906 
Dr. FF Strong, 
West Rindge, NH 
Moj dragi dr. Strong: - 


Vašo zahtevo opažam pod datumom 18. julij " z veseljem vam bom pri tej zadevi pomagal, kolikor 
bom lahko dosledno. Najprej vas bom opozoril na objave, ki sem jih objavil v zvezi z visoko 
frekvenco. Na žalost nimam izvodov teh dokumentov, vendar bom morda kasneje našel enega ali 
dva in vam ju poslal. 


V londonskem Electricianu z dne 12. septembra 1890 je pismo v zvezi z visokofrekvenčnim 
izmeničnim strojem, ki sem ga zgradil, kar je po mojem mnenju prvi visokofrekvenčni stroj in prva 
omemba visokofrekvenčnega dela. 


Obstajajo članki pod naslovi »Opombe o izmeničnih tokovih pri zelo visoki frekvenci« Inženir 
elektrotehnike (New York), 11. marec 1891, Electrical World, 4. marec 1891. 


Kot sklicevanje na izmenične tokove visoke frekvence, Electrical Engineer z %"- Pi 1891 in London 
Electrical Review, 17. aprila 1891, tudi sklicevanje na isti pregled z dne 3. aprila 1891. 


Obstaja "Razprava o pojavih tokov visoke frekvence", Electrical Engineer, 22. april 1891. 
Eksperimenti o električni razelektritvi v vakuumskih ceveh, Electrical Engineer, 24. junij 1891, 
London Electrical Review, 10. julij 1891. 


Fiziološki učinki Alt. Visokofrekvenčni tokovi, Elek. Svet, 4. marec 1891; Elek. Inženir 11. marca 
1891; London Elec. Pregled, 21. marec 1891 in London Electrician, 19. avgust 1891. 


Opombe o Alt. Tokovi različnih frekvenc, London Electrician, 20. marec 1891. 
Pojavi izmeničnih tokov zelo visoke frekvence, Elek. Svet, 4. april 1891, tudi Electrical World z dne 


25. aprila 1891. 


Indukcija z visokofrekvenčnimi razelektritvami, Elek. Svet, 20. februarja 1892, elek. Inženir, 17. 
februar 1892, London Električar, 4. marec 1892 London Elec. Pregled, 18. marec 1892. 


Nadaljnji poskusi s kondenzatorjem, iskro in zračnim curkom, Elec. Svet, 27. februar 1892, London 
Electrical Review, 25. marec 1892. 


Dinamična indukcija pri visokih potencialih in frekvencah, Electrical World, 2. april 1892, Electrical 
Review, London, 15. april 1892. 


High Freguency Electrical Induction, članek, prebran pred Society of Arts, Boston, Technology 
Oyuarterly, Vol. 6, št. 1, 1893. 


Nenavadni učinki Hertzovih valov, Elec. Inženir, 4. julij 1894. 


On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, 13. julij 1894. 
Opombe o učinkih visokofrekvenčnih tokov, ki prehajajo skozi telo, Elec. Inženir, okt . 10, 1894. 


Dielektrična trdnost olj v izmeničnih potencialih, Elec. inženir 12. februarja 1896 elek. Tudi svet, isti 
datum. 


Elektrika pri visokih tlakih. Predavanje pred New York Electrical Society, 29. marec 1899. Objavljeno 
v obliki brošure in mislim, da vam lahko pošljem kopijo te brošure. 


Aparat za pridobivanje visokih frekvenc in tlakov, Electrical World, 14. oktober 1899, Electrician, 
3. november 1899. 


Brez primerjave datumov zgodnjih poskusov je seveda nemogoče rešiti vprašanje prioritete, ker 
taka primerjava ni bila opravljena, vendar boste v brošuri o "Elektriki pri visokih tlakih" našli 
sklicevanje na nekatere poskuse prof. Rowland z Univerze John Hopkins, ki dejansko vključuje 
princip visokofrekvenčne indukcije iz enega niza ovojev v drugega, izoliranega od tega. Joseph 
Henry je pred mnogimi leti prav tako induciral tokove v sosednjih tokokrogih z razelektritvami 
leydenovega kozarca in kondenzatorja, Henry pa je najprej izpostavil naravo razelektritve 
leydenskega kozarca. Menim, da sem bil prvi, ki je preučeval tuljave z zračnimi jedri , to je brez 
kakršnega koli železa, za proizvodnjo visokofrekvenčne indukcije, razen v kolikor Henryjevi poskusi 
in Rowlandovi poskusi vključujejo isto idejo. Mislim, da sem bil prvi, ki je uporabil zračni curek na 
kondenzatorski iskri za povečanje ostrine nihanj. Izven teh dejstev in brez prave primerjave 
datumov bi bilo nemogoče dati kakršno koli drugo trditev. 


G. Tesla je bil nedvomno zelo zgodaj v delu in morda pred tem, vendar mislim, da je bil nedvomno 
predhodnik glede nekaterih značilnosti dela. Mislim, da bi bilo najbolje, če bi se pri delu, kot ga 
pripravljate, preprosto sklicevali na objavljene prispevke in opise, ki morajo, če ni drugih podatkov, 
veljati. Pravzaprav mi ne bi bilo všeč, da bi bil postavljen v položaj, da dajem kakršno koli izjavo o 
tem, in bi zato prosil, da to, kar sem rekel zgoraj, obravnavate kot svojo osebno pomoč in da se ne 
objavi. Videli boste, da v naravi stvari ni merila za avtoritativno izjavo. 


Fotografijo posredujem, če bo možno, takoj ko bo mogoče. 


S spoštovanjem, 
Elihu Thomson. 


PS Pošiljam vam izvod brošure o "Elektriki pri visokih tlakih". 


15. oktober 1954 


Tesla je bil za nas »Nick«, kajti moj pokojni oče je imel prijetno dolžnost pisati čeke za svoje 
podpornike milijonarje, ki so imeli v lasti Okonite Wire and Cable in ki so obogateli z bujnimi dobički 
od prodaje telefonskih pravic za otok Manhattan podjetju NY Telephone. Co. za približno 
17.000.000 $. To je bila transakcija brez davka in ta vsota je bila v tistih časih precejšnja. Marconiju 
so preko svoje britanske skupine posodili denar in delno financirali Fessendena, de Foresta in 
številne druge manj znane v svetu znanosti. Tesla je bil njihov "izumitelj problema". 


V svojih težavah z njim niso bili sami, saj je imel JP Morgan, starejši, Nicka vedno kot hišnega 
ljubljenčka. Na kratko sem delal za Morgana na njegovi razkošni parni jahti Corsair kot inštalacijski 
inženir in za senatorja Nelsona W. Aldricha, na čigar nagradni parni jahti Alvina sem plul kot testni 
inženir okoli sveta. Oba sta imela vpliv. Tudi John Hays Hammond starejši, ki je Tesli posodil denar 
za njegovega robota, ni mogel razumeti tega nenavadnega genija. 


Edison se je poskušal na svoj bleferski način spoprijateljiti s Teslo, vendar je izjemno občutljivi Tesla 
njegove pripombe razumel kot žalitev. S svojimi tipičnimi evropsko -slovanskimi predstavami o 
gospodskem obnašanju je bil čudna osebnost na grobem področju pionirja brezžičnega omrežja in 
elektrike. Večina znanstvenikov, ki jih je srečal, je bila dobrih ljudi. Nekateri so bili klofutajoče sorte, 
kot so Edison, Fessenden, Marconi , de Forest, Fleming, Preece , Lodge, Slaby , Zenneck in Seelig . 
Stara skupina newyorških jahtnih klubov, ki so jo vodili Morgan, Gates, Rockefeller, Lieter , Davison, 
Carpenter, Bennett in mnogi drugi, ki jih je moj oče tako dobro poznal, so bili vsi istega reda in 
morda nekoliko bolj zadržani v druženju. 


Poznal sem te može in se odgovarjal na njihov dobrodušni vzdevek »John the Wireless Man«, naziv, 
ki me je neskončno žgečkal, saj sem rad puščal iskre in ustvarjal spektakularne prikaze visoke 
frekvence. Zdi se, da Nick, tihi, študožni, zelo korektni, sklonjeni germanski (slovanski) manirni 
Evropejec , se nikoli ni povsem ujemal z bolj surovo ameriško sceno. Zdel se je kot ločen človek — 
precej zadržan posameznik. To, skupaj z njegovo nenavadno fobijo, da se ni rokoval in kosil s 
posebnimi higienskimi manirami, je Nicka naredilo zaznamovanega človeka. Mnogi so ga imeli za 
navadnega snoba. Drugi so ga klicali "Norec", medtem ko so ga drugi označevali kot "Genija" in so 
se vedno opravičevali za njegova dejanja, da bi razložili, da je bilo to pričakovati od genija. 


Tistim, ki so delali za Nicka, je le redko zaupal. Njegove skice so bile vedno v delih. Njegovi zapisi 
niso bili nikoli popolni. Bal se je piratstva. Bil je piratiziran in škoda je bilo, da so človeka, ki je 
zavrnil Nobelovo nagrado z utemeljitvijo, da je odkritelj načel in ne izumitelj, njegovi sodobniki tako 
piratizirali, lagali in diskreditirali. Povzdignili so njegove zamisli in veselo nadaljevali, kot da so 
Teslovi izumi brezplačna last. 


Bledel sem z moškimi, kot je Earl Ovington , na čigar enokrilno letalo Blerliot sem leta 1910 
namestil svoj prvotni sistem s prvo protiutežno anteno. Medtem ko se je Earl dvignil na približno 
1500 čevljev nad Mineola-Hempsteadom, smo prenašali prvi dvosmerni radio od letala do zemlje . 
Postal je eden prvih pilotov zračne pošte. Ovington je bil milijonarjev sin in Teslin tesen prijatelj. 


Earl je pripravil spektakularen ognjemet z ogromno Teslino tuljavo, nameščeno na ploščadi nad 
Vranami v starem Madison Sguare Gardenu. Dovolil mi je, da sem šel naprej na stekleno ploščad in 
s palice, ki sem jo držal v roki, izstrelil velike iskre strašljive dolžine. Kmalu sem ugotovil, da imamo 
dnevno matinejo in večerne demonstracije v času trajanja električne oddaje, kar je privabilo 


ogromne množice, ki so pričakovale, da naju oba vidita ubiti z električnim tokom. Earl je bil bahav in 
všeč mu je bilo. Bil sem prestrašen otrok, čeprav očaran nad iskricami, ki sem jih ljubil. Tesla bi 
nama obema očetovsko stal ob strani. Tesla je v svojem laboratoriju prirejal zabave za prijatelje 
milijonarje. Nick je rad ugasnil luči in postavil srhljive zaslone. Moram priznati, da sem ga večkrat 
poskušal posnemati in bilo je zabavno. 


Moj prvi brezžični oddajnik katere koli velikosti je bil 10 KW transformator z odprtim jedrom in k 
temu sem imel odprto režo in ogromen kondenzator iz steklene plošče v olju. S svojimi ogromnimi 
antenami nad Yonkersom sem lahko dosegel razdaljo, zaradi katere so mi fantje zavidali, ko sem 
delal na ladjah v srednjem Atlantiku. Pred letom 1912 licenca ni bila potrebna. Zrak je bil 
brezplačen in pionirji smo se zabavali, česar dandanes nihče ne bo nikoli razumel ali predstavljal. 


Nick je s starostjo postal zelo nenavaden. Louis Pacant , moj stari prijatelj, je obiskoval Teslo. Louis 
je bil pameten fant, saj se je prijavil za več kot devetsto gledališč za zvok po vsej ZDA. Ko je Western 
Electric ugotovil, da so bili premagani, so se Louisu izdatno oddolžili. Užival je v tem, saj je kot revni 
fant iz New Yorka, ki se je prebil skozi Pratt v Brooklynu, užival v drgnjenju komolcev z "velikimi 
fanti". Kot umirjen in diskreten inženir svetovalec je kmalu ugotovil, da je Nick nekakšen 
spremljevalec. Klepetala bi v Nickovem penthouseu, toda Louis bi lahko prišel tako daleč. Nick je 
imel posebno zadržanost in sumničavost, zaradi česar je bil edinstvena figura. Ni bilo drugih tako 
blizu kot Louis. 


Tukaj bi lahko veliko razglabljal. Končal sem dokumentarec o zgodovini radia in delam na drugem o 
Howardu Armstrongu, mojem starem sošolcu, ki sem mu pomagal pri njegovih prvih povratnih 
informacijah in pomagal pri njegovem prvem patentu v Yonkersu, potem ko ga njegov oče ni hotel 
podpreti. 


Želim si, da bi med učitelji naravoslovja dobili nekakšen vzhodni Teslin klub z idejo, da bi mlajši 
generaciji predstavili nekaj Teslovega navdušenja nad odkrivanjem. Rad bi videl, da Društvo Tesla 
vsako leto podeli medaljo za kakšen vreden znanstveni dosežek. 

Na žalost so besede popolnoma nezadostne, da bi izrazili vznemirjenje mladosti, ko se ukvarjamo s 
hišnim ljubljenčkom. Toliko sem se ukvarjal z elektroniko, da mi je žal, da ne morem ubesediti 
tistega velikega navdušenja, ki bi upravičilo leta čudenja in neopisljivega vznemirjenja. 

Lep pozdrav, 


John Oliver Ashton 


Palo Alto, CA 


[Odlomek pisma Johna Oliverja Ashtona] 


Na vzhodu je en človek, ki bi vam lahko pomagal, če se mu lahko pravilno približate. On je John 
Hays Hammond Jr., milijonar, ki ima [bolezen] v Gloucesterju, Massachusetts. Njegov oče je 
podpiral Teslo pri Robotu. Poznal sem veliko milijonarjev, a ta je bil snob. 


Ubadal sem se z ljudmi, kot je Earl Ovington , na čigar enokrilno letalo Bleriot sem leta 1910 
namestil svoj originalni sistem s prvo protiutežno anteno, in medtem ko je Earl letel na približno 
1500 čevljev nad Mineola-Hempsteadom, smo prenašali prvi dvosmerni radio od letala do zemlje, 
na "HO" v Yonkersu, Earl v zraku v svoji "fly". Postal je prvi pilot letalske pošte. Bil je milijonarjev sin 
in Teslin tesen prijatelj. 


Earl je prirejal spektakularne prikaze ognjemetov z ogromno Teslino tuljavo, nameščeno na ploščad 
nad vranami na Old Madison Sguare Gaden , in ko me je pustil, da sem šel naprej na stekleno 
ploščad, sem s palice, ki sem jo držal v rokah, odstranil velike iskre grozljive dolžine. moja roka, ki je 
nato skočila na kroglico na vrhu Teslove tuljave. Kmalu sem ugotovil, da imamo tukaj vsakodnevno 
matinejo in večerno predstavo v času trajanja električne predstave in pritegnili ogromne množice, 
ki so pričakovale, da naju oba vidita ubiti z električnim tokom. Earl je bil bahav in všeč mu je bilo. Bil 
sem prestrašen otrok, čeprav očaran nad iskricami, ki sem jih ljubil. 


Tesla bi stal zraven z očetovskim pogledom na naju oba in se nasmehnil, saj je bil tudi sam 
nekakšen šovman, kot ste prebrali. Njegove slavne zabave v njegovem laboratoriju za prijatelje 
milijonarje so bile znane in Nick je rad utišal luči in pripravljal srhljive prikaze. Moram priznati, da 
sem ga večkrat poskušal posnemati in bilo je zabavno. 


Moj prvi brezžični oddajnik katere koli velikosti je bil 10 KW transformator z odprtim jedrom in k 
temu sem imel odprto režo in ogromno stekleno ploščo v oljnem kondenzatorju. S svojimi 
ogromnimi antenami nad Yonkersom sem lahko dosegel razdaljo, ki so jo fantje zavidali, ko sem 
delal z ladjami sredi Atlantika. Pred letom 1912 licenca ni bila potrebna. 


2. februar 2007 
Pozdravljeni. 


Med raziskovanjem družinske zgodovine sem naletel na vašo objavo 
knjige mojega očeta iz leta 1916 "Visokofrekvenčni aparat". 


Ni treba posebej poudarjati, da vas in vaših dejavnosti sploh nisem poznal; imamo 
različne družinske legende o dneh njegovega ukvarjanja z visokofrekvenčnimi 
aparati, a malo preverljivih dejstev. Če imate kakršne koli informacije 

, ki bi izboljšale moje poznavanje tistega obdobja, bi bile zelo dobrodošle. 

Kot mnogi ljudje s takšno preteklostjo tudi on ni želel deliti svojih 

spominov, kljub prošnjam z bratom . 


Moj dedek (in soimenjak) je bil doktor medicine v severnem New Jerseyju, ki je bil 
prvi raziskovalec rentgenskih žarkov v medicini in po legendi eden prvih, ki je uporabil 
visokofrekvenčni izmenični tok za vzbujanje rentgenske cevi. Umrl je leta 1904, 
mojemu očetu pa je pri 15 letih pustil zanimanje in znanje o 

elektrotehniki, kar ga je pripeljalo do poklicne poti, povezane z elektriko, ki 

ga je zaposlovala 35 let. 


V zgodnjem delu tega je šel od 15-letnika v New Jerseyju do 

Bostona, kjer je imel eksperimentalni laboratorij za izmenični tok, ki je bil dovolj zapleten, da je 
zanimal MIT za njegovo uporabo za dopolnitev njihove opreme za enosmerni tok, do New Yorka 
, kjer je imel laboratorij za uporabne raziskave leta 1917. 


Objava knjige je sledila večletnemu programu izdajanja 

revije za elektrotehniko 

»naredi si sam « (ki naj bi bila ključna pri nastanku revije Popular Science). Laboratorij in njegovo 
celotno osebje je bilo "vpoklicano" v podružnico Chemical Warfare U. S. 

Vojska leta 1917 za delo na proizvodnji električnih peči surovin za plinske maske 


To 12-letno obdobje njegovega delovanja je precej "sivo", zato bi vam 
pomagali kakršni koli namig. 

Ni veliko možnosti, da pridem na Florido, bi pa rad videl 

muzej. Kot otrok sem se igral s tuljavami za iskre in zbiral dele 

za generator Van de Graf, ki se nikoli ni približal dokončanju. To je v 
genih, no . 


KR 


Tom Curtis 


3. februar 2007 
Pozdravljeni Jeff. 
To JE razburljivo, kajne? 


Najzgodnejše fotografije mojega očeta, ki jih imam, so verjetno iz zgodnjih ali 

srednjih 20 -ih, ko se je po vojnih izkušnjah preselil v Los Angeles, CA. 

V tem času je gradil podjetje za proizvodnjo ognjevzdržnih 

izdelkov po meri, pri čemer je uporabljal električne peči za ustvarjanje "novih" sintetičnih spojin, 
na katerih je bil zgrajen njegov posel. Ko bom imel priložnost, 


bom moral pobrskati po arhivu, da najdem sliko za pošiljanje. 

Vir iz leta 1916/1818, ki bi ga lahko našli z drugimi 

raziskovalnimi sredstvi: spomnim se, da sem kot otrok videl stran iz starega rjavega 
globokega časopisnega vložka, najverjetneje iz New York Timesa, strani 

s slikami "Mladega inženirjev, ki pomagajo vojnim prizadevanjem." Na 

tej strani je bil oče slikan skupaj z Edisonom, Marconijem, Teslo in nekaterimi 
drugimi. Resnično ne vem, kdo je bil na njem, toda oče je bil v precej 

pomembni družbi. Kolikor se spomnim, je bila očetova slika nekoliko manjša 

od Edisonove, vendar je bila tam! 


Knjiga: Nikoli nisem videl prve izdaje, zato sem vesel vašega truda. 

Imam kopijo druge izdaje iz leta 1920, ki jo je uredil Raymond F. Yates. 

Glede na predgovor druge izdaje je edina stvar, ki jo je Yates naredil, to, da je dodal 
nekaj ustreznih člankov iz revije iz leta 1917 in izbrisal izvorni 

material prodajalca, saj je Curtis Engineering Laboratory izginil. (Oče zagotovo ni bil 
oboževalec Yatesa, založnik ga je očetu potisnil v grlo 

za novo izdajo, ker oče ni bil zaposlen z zmago v vojni). 


Revije: Imam majhno zbirko revije "Everyday Mechanics", 
ki se je med Vol. 2 št. 5 in zv. 2 št. 

6, ni celoten komplet (12 od 18 objavljenih). Imam dvojnike 
Vol. 2 št. 1 in zv. 2 št. 2, ki bi vam ga rad poslal za vaš 
muzej. Kam naj jih pošljem? 


Oprema: Nimam pojma, kje je dedek Curtis dobil HF opremo za 

svoje rentgensko delo. Zdi se težko, da bi podeželski zdravnik lahko delal iz 

nič; eksperimentatorji so sebi in pacientom povzročali strašne opekline zaradi sevanja, 

dokler ni nekdo naletel na dejstvo, da 

so rentgenski žarki, ki jih ustvarja HF, "mehki" in manj verjetno, da bodo opekli (drugačna frekvenca?); 
Oče nam je povedal, da je njegov oče naredil prvo sliko skozi roko, ki 

pacienta ni ubila. 


Ne vem, kako in zakaj je oče prišel v Boston po očetovi smrti. Moralo je 
biti poslovno povezano (ni družine); Dobavitelji opreme, 

ki jih omenjate v Massu, bi lahko sledil opremi, ki jo 

je uporabljal njegov oče? 


Kontakt: Razlog, da verjetno ne bom prišel na Florido, je ta, da živim v mestu 

Saratoga California (blizu San Joseja, 40 milj južno od San Francisca), daleč 

stran! zato raje računajmo na e-pošto , telefon ali karkoli drugega. Telefonska številka 

je 408 867-3541. Telefonski stik je verjetno najboljši zvečer, razen 

tretjih sred in četrtkov, ko imam načrtovane sestanke. Deluje kadar koli med 6.30 in 10.30 po 
pacifiškem času. 

Če se ne oglasim do 3. zvonjenja 

, naj ne gre na telefonski odzivnik, razen če je kritično (prihranite 


$). 


KR 


Tom Curtis 


10. februar 2007 
Živjo Jeff 
Nekaj dobrih novic!! 


Moj brat je v svojem arhivu našel časopisno stran, ki prikazuje fotografijo TSC-ja skupaj z 
Edisonom itd. Datum na njem je 29. april 1917. Pravzaprav 

to, kar je našel, fizično ni točno tisto, kar sem se spomnil (tudi njegov spomin ) 

, toda snov je tisto, kar smo iskali, tako da morda obstaja še ena 

različica, ki se še ni pojavila. Kakor koli že , takoj ko najdemo način za 

njegovo reprodukcijo, vam bom poslal kopijo. Uporabljena črka je dokaj majhna 

in stran je osrednji razpon, je dokaj velika. Treba ga je 

reproducirati v enaki velikosti. Zaradi tega je reprodukcija pravi izziv. 

Svetoval ti bom. 


Upam, da je bilo vaše potovanje na sever uspešno. 
KR 


Tom Curtis 


13. februar 2007 


Slike ne zazvonijo. Mroževi brki nikoli niso bili njegov 

stil; majhen lepo obrezan "vojaški" slog je vse, česar se spomnim, od 

zgodnjih dni do konca. (Najzgodnejša slika, ki se je spomnim, je bila verjetno iz 
obdobja 1916-18.) 


Glede na to, kar lahko vidim o Ovingtonovi časovnici, mislim, da se nista 

bistveno prekrivala. Omenjeno je, da je delal za Edisona - kdaj je bilo 

to? Kdaj je Edisonovo delo z X-Rayom povzročilo smrt njegovega 

pomočnika? Ne pozabite, da je bil Edison v prvi vrsti človek z enosmernim tokom, oče pa je bil vedno 
na izmenični tok, 

razen pri motorjih na baterije itd., tako da je bil "prijateljski" stik takrat 

malo verjeten, kolikor sem slišal. 


KR 


Tom Curtis 


13. september 2007 


Verjetno gre za mentalno telepatijo - zadnjih nekaj dni sem razmišljal, da bi ti pisal 


Zadnjih nekaj mesecev 

sva se z bratom resno ukvarjala z rodoslovjem družine : stopil je na mamino stran, predvsem zato, ker 
je bil moj dedek Norvežan in je njegova žena po rodu Norvežanka - bi moralo biti nekoliko 

lažje. In jaz imam Curtisovo stran, predvsem zato, ker je moja teta 

kot najstarejši deček menila, da je njena dolžnost, da mi napolni glavo z družinskimi legendami 
(mnoge med 

njimi moje raziskave resno dvomijo). 


Imam resno vrzel, ki jo moram zapolniti, in morda 
boste s svojim poznavanjem tehničnega razvoja tiste dobe morda lahko pokazali nekaj poti, ki 
jim je treba slediti. Naj pripravim sceno, da boste lahko o tem konstruktivno razmišljali. 


Moj dedek (in soimenjak) je bil podeželski zdravnik v severnem New Jerseyju, ki je 

imel še vedno nekaj vezi z medicinskim centrom Columbia v New Yorku (verjetno je bil diplomant, 
čeprav tega še nisem mogel potrditi. Bil je 

zgodnji raziskovalec medicine Rentgen; kako se je navdušil nad uporabo 

visokofrekvenčnega izmeničnega toka kot vznemirljivega vira, za katerega se je izkazalo, da proizvaja 
manj 

smrtonosno valovno dolžino kot običajno uporabljena iskrična tuljava (ni namigov, kako se je 

to zgodilo, vendar mi logika pove da je verjetno šlo preko Columbie 

neposredno ali neposredno.) 


Nenadoma je umrl decembra 1904 in za seboj pustil Thomasa Stanleyja, 14-letnega otroka 


, ki je bil verjetno nekaj let vpet v eksperimentalno delo 


V posestvo, ki je mojo 

babico in dva otroka, stara 14 in 11 let, v bistvu vrglo na cesto brez denarja. V 
popisu leta 1900 so živeli z babičino mamo, ki je umrla mesec dni 

pred mojim dedkom, ki je umrl brez oporoke; moralo je biti bonanza za 
odvetnike in zmeda za babico (ki je bila vzgojena "dama" in 

verjetno ni imela pojma, kako se zaščititi). 


Družina je izginila; v popisu prebivalstva leta 1910 jih ni bilo. Oče 

je govoril o babici, ki se skuša preživljati s prodajo kozmetike na podlagi 
dedkovih mazil in mazil, o življenju v penzionih 

itd. 


Nekako se je 14-letni deček leta 1904 spremenil v priznanega strokovnjaka 

za gradnjo klimatske opreme in vzdrževanje njegova mati in sestra živi, ko 

je bil leta 1914 star 24 let. Vsaj del tega časa je bil na 

območju Bostona/Cambridgea. Govoril je, da ima opremo za izmenični tok, ki jo je posodil 
MIT, ker je vse, kar so morali poučevati EE, bila oprema za enosmerni tok. Teh 10 

let moram raziskati in ugotoviti, kaj se je zgodilo. 


Vem, da je bil leta 1915 v New Yorku z operativnim raziskovalnim laboratorijem 
z osebjem. Novembra 1914 je ustanovil svojo mesečno revijo, imel 

dovoljenje za pošiljanje po pošti in gotovo je bil na dobri poti, da 

dokonča knjigo, ki jo je izdal Henley z 

datumom avtorskih pravic 1916. 


V svoji zahvali v prvi izdaji knjige izrecno omenja 

Melvilla Easthama in Clapp-Easthama, ki sta začela kot Ovingtonova 
rentgenska človeka in sta do leta 1910 tekla sama. Omemba Easthama kot 
posameznika nakazuje oseben odnos, ne pa podjetje. Mogoče je bil 

kot 19- ali 20-letnik nekako osebno vpleten v ta 

prehod. 


Pregledal sem popise prebivalstva iz leta 1910 za New Jersey, New York in 
Massachusetts, ne da bi našel sled; seveda, če bi živeli v 

penzionih, bi zlahka padli v vodo. In 

do popisa leta 1920 je bil nekaj let v vojski, kjer je raziskoval 

ustvarjanje materialov za plinske maske za kemično vojskovanje, bil je poročen in 
je v Los Angelesu začel s podjetjem za proizvodnjo ognjevzdržnih materialov 
(njegovo drugo področje priznane tehnične usposobljenosti). 


Ali se lahko spomnite kakršnega koli načina, da bi karkoli ugotovili za tiste manjkajoče letnice od 
1904 do 1914? Ali obstajajo kakšne objavljene zgodovine Ovingtona ali kogar koli drugega 


na področju rentgenskih žarkov ali visokofrekvenčne opreme AC, ki bi lahko dale namig? 


Vsaka konstruktivna misel bi bila hvaležna! 


KR 
Tom Curtis 


14. september 2007 


Uporabil sem vaš predlog in iskal profesorja Houghtona v popisih Mass. 
Mislim, da sem ga našel v Walthamu, 1910, navedenega kot učitelja, ki dela v a 
šola , star 44 let, živi z ženo in taščo, brez otrok. Še vedno tam 

leta 1920 minus MIL. Torej je svoje članke morda napisal doma ali morda v 
povezavi z njegovim naukom, Popis je precej skop z 

posredovani podatki, vendar ime s srednjo začetnico in poklicem 

zdi se dobro. 


Še vedno ni nobenega znaka TSC, mislim, da sindrom penziona vse ubije 
možnosti . 


Mislim, da če bi ugotovili, kdo je njegovemu očetu priskrbel rentgensko opremo 
v 1902 ali 03, bomo morda našli TSC v 1908 ali 09 kot vajenec ali junior 
pomočnik v trgovini ali inženirski pripravnik, nekaj s plačo tipa penzion 

raven. 


Skoraj prepričan sem, da je bil v tistem obdobju nekje v Bostonu ali Cambridgeu 
in gotovo je bila služba ali obljuba tistega, ki je upravičila selitev. 

Nekaj ga je spodbudilo k selitvi iz New Jerseyja - tam je še vedno imel družino - 
dedek po očetovi strani, teta in stric na tisti strani ter več tet na drugi 

materini strani. 


Noben denar ne bi bil spodbuda za odhod iz mesta, hiše, ki so jo 

živela v (babici po materini strani) pred njeno smrtjo je bila verjetno zgornja skorja 
družba dneva. center mesta, vidna lokacija, zelo velik, zgrajen 

kuhar, kočijaž. Videl sem sliko iz leta 1932 in bila je impresivna. 

Po očetovih besedah je šlo vse v odvetniške žepe. Nekega dne bom morda dobil 

v zapuščinsko evidenco, vendar je to le radovednost, ne dokazuje 

karkoli . 


Veliko ugibanj, premalo dejstev. 
KR 


Tom 


23. september 2007 


Pravkar sem naletel na nekaj, kar bi vi s svojim znanjem in sposobnostmi lahko bili 
sposoben kopati. 


Med aprilom 1916 in septembrom 1917 je TSC v New Yorku izdal majhno 

mesečna tehnična revija. Sprva se je ta publikacija imenovala "Vsak dan 
Mehanika," februarja pa ga je objavila družba Everyday Mechanics Co., Inc 

1917 je bilo ime publikacije spremenjeno v "Everyday Engineering" 

verjetno zaradi tožbe revije Popular Mechanics 

( domneva , ki temelji na nekaterih objavljenih pismih uredniku). TSC je bil naveden 
kot urednik in tu in tam se pojavi nekaj znanih imen, kot je prof. Wm. C 

Houghton. 


Nekje konec leta 1917 ali v začetku leta 1918 sta bila TSC in njegova ekipa za raziskave in razvoj 
"pripravljena" 

v službo za kemično bojevanje ameriške vojske, da bi se ukvarjal s problemi 

izdelovanje plinskih mask oziroma izdelkov za električne peči, ki so potrebni za 

kanistri (aktivni aluminijev oksid in aktivno oglje). Podaljšal je 

potuje v iskanju surovin za aktivirani aluminijev oksid, ki 

ga je po odpustu sčasoma pripeljal v Kalifornijo in njegovo ognjevzdržno 

dejavnosti (izdelki na osnovi aluminijevih silikatov, stranskega produkta aktiviran 

proizvodnja glinice ). 


Njegov odhod iz NYC v vojsko je končal njegovo zanimanje za elektriko 
inženiring "kako to narediti", vendar je revija očitno nekako preživela. 
Druga izdaja njegove knjige iz leta 1920 ima v oglaševalskem delu oglas 
za revijo. 


Imam nepopoln komplet revij iz 1. zvezka, številka 6 (september 
1916) do letnika 3, številka 6. september 1917). V predgovoru drugega 
izdaja knjige, urednik Raymond F. Yates priznava, da je njegova 

skupni uredniški prispevek je bil dodajanje člankov iz revije, na nov 
predmetov , h knjig. 


Danes zjutraj sem zaradi divje muhe v Googlu iskal "Vsakodnevno inženirstvo" in še marsikaj 
moje presenečenje je našlo spletno mesto pod tem imenom, namenjeno založništvu 
zgodbe in ponatisnjeni oglasi iz priljubljenih tehničnih publikacij 1020 

era . Prva naslovnica revije, ki jo prikazujejo, je številka iz decembra 1918 

Everyday Engineering, ki ima isto pisavo pasice in enako 

splošen videz, vključno s ceno 0,10 $ zadnje številke TSC. Naslednji 

kažejo, da je avgust 1919, to je zvezek 7, številka 5, in cena je padla 

do 0,15 $. Nikjer ni prikazanega uredniškega materiala, samo oglasi za AC 

Gilbert ( ErectorSet in več električnih eksperimentalnih kompletov). 


Ni pojma o tem, kdo objavlja to gradivo, in ni omenjeno 

zgodnja zgodovina publikacije, ki jo predstavljajo, vsaj kar se nas tiče 
zavedajoč se tega. Seveda še vedno delam v temi glede teh manjkajočih 10 
let in res precej v senci glede obdobja služenja vojske ( 

prvi podatek, ki je le razkril, da je v zveznem arhivu zagorelo 

70. leta, ki so uničila vse vojaške zapise od 1912 do 1920, resnična 
priročno !1!). 


Ali mi lahko daste namig, kako priti do avtorja te spletne strani. 

Pripovedovanje zgodbe o ustanovitvi revije bi lahko vodilo do nekaterih namigov 
v moje obdobje zatemnitve. 

KR 


Tom 


ps tvoja nova objava na TSC je ODLIČNA! 


